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& l>* *.-f 5=- K 36 tc ^- *i <o © #J ffl 

An®» i o %«, m*<Dmmmm<Dtn.ffiizzib z-n § z. n k & »j i® m m ft ( 

T 1/ ;i/ - ) £ & £ . ^ne>©HPB#l?,&t>*/XteSI&M©^®c^£Si?§-t6*n 
J|tt7 Lt»e>tltVAl) (King, T. P., ( 1976) Adv . I mmunol . , 23 : 77 

-105) . z.nibi*. *. mm. mynomm. *#;RtMfc5***t 

g|J B# 7 U ;i/ 3f - j£ «F © it IMC V* T J* , «A©aeW*H*««!«0S:iRl5S £ # 
( Young, R. P. ( 1990) Clin.Sci. ,79:19a) „ 

i g e 1* , ^rxhmmR^m^mmiz^^m^-mry 

j=lt4-U1>-7$-Fc e R I ^LT8At5 (Kinet.J.P. , (1990) Curr. 
Opin. Immunol . ,2:499-505) . H> F H t it S 7 ^i^> t IS® 
^^-1 gEtfflS^ICi'J, Iffll gEICg^btFc e RI«, ^ © Iffl :» 
ItSKl^TI gE-7UJ^>IS^Iffl41Wf|SHC5. ^ *l £ © £ 

© ? *> T* , t: x # ^ > , -fe p h - > , /wc y > , i*i/>^ftfiiif CMt5* 

ftttH ; fftO ! /Xlin'f 3h'Jl>C4, D4fttfE4 Ctlbtt, St « S ¥ » 
IS © SSI © IRS® & §1 S jS ' "t ) ©JJCffiSr-^ti' (Hood, L.E.<Sf, Immunology ( » 2 
fig) , The Benjamin/Cummung Publishing Co., Inc. ( 1984) ) „ i% 1&. (C , 7 

CJ:y3l*iBiaft4 7l/^*-ttfi«tft6. * ffi > -t © tt ft»C 

t. Ks^iAitiiSiatf i gE©vxNiBj^^u<i*s : Jea^^©#*^'^ 

- > ic j: o t . ^tttT'&'JXli^Sitttfe'JiS. SifiWfflSli, — 8 »c , 7 
>^ftAbtaifi©±S«Ii:i§5. £ * tt 3& * li , # 3i ( jfii « ) ffi 
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- tt S/ a y * ) «: R » L » * . 

^ y h CD (Canis familiaris) li , 1£ # tf» CD M JS T? M 4o tl T ^ -5 . il # W tC 

*#«*>*iT^s*;&tf4fc:Si3*ttK:J3v*Ttt, z£<Dmm CD T V )l ff y t* f* # 

(C^Jii3tl#€> (Wood, R.A.^ ( 1988) Am Rev Resp i r . Pi s . , 1 37 ; 358-363 R Xf Dy 
bendal, T . * ( 1989) A 1 lergy , 44 : 40 1-4 1 1 ) . & Jg ~f U y V & WL T* W flf U £ X'lZ 
f t57 14 1 5 % "J? & -5 (Haahtela, T . ^ . (1981) Alle 

rgy , 36_: 251-256& 0? Groot, H. (1991) J. Allergy CI i n . I mmuno 1 . , 87 : 1 056 

-1065) 0 &-£#f2S{C 

S^t, *7U^y>i:»t««Stttt. »g& <Z) ^ «CD 4 0 % {C £ ^ T , 
ilt^Sr^fhtl/tfSot^ft^fflC^ffiSftfe (Vanto, T. & Ko i v i kko 
,A., ( 1983) Acta Paediatr Scand. , 72^:571-575) 0 

*0>fB«<Ottffift0>«#K:«l:S;Ky 1/ * - G> & m G> temi* * ffi <D m M (D M & 
m m ^ & 38 T 1/ - Jft # CD # & -5 tttflfLT^SiV^ ( Hedlin.G 

. ^f, (1991) J. Allergy Clin I mmunol . , 87 : 955-964) „ if * f •£> & ^ * © 7 1/ 

* is - <D K &tf $> <>) . X , |»Bfcffi:R©^S©{6«S:£&*<OK: + #fc*»«:M:£i 

$> & ( Loewens tein , , ( 1982) Proceedings 11th International Congress o 
f Allergology and Clinical Immunology, London, 545-548 ; Uchl in, , (19 

84) Allergy , 39 : 125-1 33 ;Yman,L.^ ( 1984) I n t . A rch . A 1 1 e r gy App 1 . Immunol . U , 
44_:358-368;Spitzauer,S.^, ( 1993) Int. Arch. Allergy Immunol. , 100:60-6 7) 
c *G>3b/mmi¥\z.&&lr Z> 2.%L<DT \/ frtfy ft* 4 A J 7 V J - t" 4 - V U ~? 

- Sffl^TSSSftfe. *fi*ffliR7 Canf I ( I U I S CD 

S ip K <fc £ ift £ (Marsh, ( 1988) CI i n . A 1 lergy , 18 : 20 1 -209 ; 7f U V i~ Jl> 

# * ffi tC J: 



6Agl3) 2o©iT*-^tJ:oTS»*lianfe (Schou.C.^, (1991) CI 
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in. and Exp . A 1 1 e rgy , 2 1 : 32 1 -328R £>' de Groot^, jyjttj . M V ft - ~3 Canf I 
£ # ft §!? U , C R I E^tr (Ford A. W. ( 1989) C 1 i n . Exp . A 1 lergy , 1 9 : 18 

3-190) Ci'JTl/^y^tlTHfib. & V* T? , tf-fr^XttBalb/bV? 
x & X z. <D 7 u >f y \ztt 1r & V ? n-tAiKl^; ?n-ti^ 

^7l/;i/¥-j|fiafflSlS©lttSf ^'J y * M » £ R ffi 
lHA;77-f-f^-i80fe Canf I ( # ^- * ~ 2 5 k D , ~1 8 k D © 4> 

4 j& # & # o ) tt> rast (»at7i/;i/:Jv;i/'<:'httlfc) # *Hc as t * * 

Mttm#»tC*S^-1-^I gE©5 0~7 0%&?@?©3-t!:£'£# t ffi5fc£o de Groot 
^ ft Canf I © ftHqf & & 7 ^ yMMB^g)8liJg%Kj»ifc»ofc* t » Schou^tt, tft & 
to 4 t* J 7 7 4 — T A - SBUfc Canf I © 7 5. ; □ 'V ^ S tl t V> 5 I i 

& m m u £ „ ^nanc ^«e, canf ifflT 5 ; si^itt, 4*W3*ifc%)©t±*:n 

a 

:£»tfj^tp©3l2© ( * ) TU^>f>©#^Eii, m-? frft V - 7 iz £ <>) , 
*iJB/*ttffi*t»f fi I gESftffltS^ICJ: »;*fiJS. (de Groot^, 

Schou.C.^, jrj_tf}_&. Spi tzauer^ , ( 1993) I n t . Arch . A 1 1 ergy I mmunol . , 1 00 : 6 
0-67) . '>17 l/^y>«5d-fltt, 1 8kD ( Schou^, |ff ffi ) , 1 9 k D ( S 
pitzauer^, iu ffi ) & 2 7 k d ( de Groot^, Iff 

m ) £ $g £ 2 ft £ = u # i/ & # e» , ine>©iis*&fflB8s-ft*ii;tt. 1 ^ ;i/ - 

"7 (de Groot^ , tu ffi ) © * jfi Canf 1 1 Pf tf *l £ ( & ftj tt » Dog2 7 U ;i/ V > £ 
ift £ 3 *l fc ) 7 l/^/^>&T7-f - - »8bfcOT?H*Tf»e. Canf 1 1 & 

„ canf ifcs«©*esfcT**««im*3^e>. «iffifc4»K:#&'**«2 7 

> (de Croot^, mm,) tC *f U T £ $ tv ^ J V □ - ;i/ jft # £ ffi ^ T 19 9S S 
*l . ;b-^(C J: U ~ 2 7 k D t I TSSSftfe Canf 1 1 © # -f * tt , fit 

IC~ 2 4 k D[Cf5$tlt ( Aalberse.R.C & ft ) . *jf gg Canf 117 \s JV tf y I* 
. ^7 i/;^-Sf © 6 6%i: R A S T # *r 

(C i> T , Canf I I 7 1/ ;b 4* > tt , i^mMmm^^Mt^ I g E©2 3 % h $i 
•t & Z. HWm&fc. . Zl© Canf I I © 7 3 ^ @B ffJ , fi* l?f tC li , «SS*lTV»«6 
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G M + &<DK to Z £ & 

^if#<CD^*Stt5. '>&<ii:fc^*l<b<Z) Canf I & t>* Canf 1 1 3? © £ fg * M 

mr is n/ ? y <d m.$.m <z> & fs n& « ffi * & > m^ffl^^wio^&jsits t- 

V^ (C M $. L V^. 

£ © 38 Hit* , Can is faniiliarisa©5agTU^-^> Canf 1^ U < tt Ca.nf 1 1 
© '> & < i: t> 1 offl4tf WSS^ItS^^f KSrn - Kt6*ISftfe*a 
fcjlfttfi. 5 (SEQ ID N0:1) ( Canf I) AtXH 1 8 (SEQ ID NO 

:67) ( Canf II) CSlfefllffiMSttS c DNAT'feS. ZL CD mm it X, ^ 
frScDNA ( SEQ ID NO: 1& & SEQ ID NO: 67) <D £ g(5 X it — SB (C «t »J 3 - K c5 
tl J. o Canf 1 3g b < li Canf 1 1 © 'J> & < & 1 o©£#|iplft?S14£*t-§'<:/^- 
KCtiBftti. Iff »» * ft ( #1 * tf\ TmJ:'J«^20~27iCStflM N 
a C 1 H HI*) TT85 (SEQ ID NO : 1 ) XttHl 8 ( SEQ . I D NO : 67) (C & L 
&K1B$!I & * llo EI 5 (SEQ ID NO: 2) ( Canf I) XttHl 8 (SEQ ID NO : 68 
) ( Canf II) (D 7 J #mm <D & Is < I* - B * & ** * ? F * * ~ KtS 
«»(CA-f^'Uf>fX'r«#.IItUfe«if!S: : fe>&BI^T^S. Canf I m L < tt Canf 
Ilffljgtt?:^ Hoi 5 (SEQ ID NO: 2) ( Canf I) 3g U < li B 1 8 (SEQ ID N 
0:68) ( Canf II) K 7* L t- M Pi £ 'P & < 0 *©«Btt*« t 4 K 

& n - K-t*«BiS:*jRi*-r*. £©*8W©«l*©ffl**.$8^fc«fc >J £ 2 ft £ 
Canf I L < tt Canf 1 1 iS 



-I4$:*-r-5^^^ K&tMb9*-&J*K* U SB 31 L fc Canf I 3g b < Canf I I fg & 
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tB0tc«b<tt-t*iK:in-jtT, *i!7i/^^-ftlf©*tI1fft»i « e 4: |g 

6t4lA&f t6. S ^ ^ ^ K . ftf Cfe»6*i»C»t5*gffiS 

tlt^Clcf MT'feS. JgtcfifiO^^^Kfi. T*fflJ9&fS;g:£Si#-t£tg#i:8'J 

ic^u<ii^ti{c*nxT. 1 1 s l < (iia t # s ^ii 7 u - ft i g 
e i^^ti>i*^tt§. # s * * k « , #(c mmm t v r m m T- & z 

a 

flSOSJJS'^f-Ftt, 15 ( SEQ ID NO: 2) ( Canf I) XttBl 8 ( SEQ ID NO 
:68) ( Canf II) IZ m l> f~ T J MM Fl Z & tl o -JlffrWKlfi^T, Canf I3g b 
< ttCanl IIigtt«:J£U.ao|g5 (SEQ ID NO: 2) f l< (iH 1 8 (SEQ ID NO: 68 
) ©r^y^ffi^JcD-SPfc-g-tf'^^Ftt, $4<i:t)»8~ 3 9 7 5^1, «F 
il<li»l 0-20757^, * fiF * b < 1 0-1 6T^/^0)«ST' 

% § . 

H <D%m <D ffi © ffi tt , Canf I 3g L < fi Canf 1 1 fS ffi & 
ttS^'/f' KfcW£WtCfiJ£ttT**«ja#«:Sl3*'*"S. Canf I ^ U < Canf I 

^H(:*ft^7u;K-ifS&?6ibxsfi!6t53i:^aj*5. -oymmn 

Ift H & t>* Canf I ^ U < 14 Canf II©fStt&£'***'<^*- K £ M T $1 JI fc 2t ^ 

lilt PCR*lf(8©MOPACfi[*l!fT?fflV^6J«*R Canf IgaS«)9~l 
t>* 3 0-3 7 ^ii;io'<il^7^V-»J^t. Canf HBS«)1 7-24 
(Dog^n-^l) ftt? 8 8 - 9 4j|| (Dogyo-^2) (C £ r5 < 2 



(14) #*¥8 - 5 0 7 4 3 6 

g2li, RACEPCR-/nhn-;i/T' Canf I c D N A © 3 ' # £ W £ «> 
KMHStf'JrJsJ'l/rt-^K&a*'*. m&*V3?tl/*?-F-7u--7 (Dog 
-J XI - ~? A) t>X^LT&6„ 

0 3 14 , 7>*-KPCR8«f Canf IcDNAffl5' *3$£&/£-r5fc«)lC 

Canf g aiffl9~l 7 j|»i:Sd<SI^'J Jji^i/^fKyn-^ ( D o g 7 
a-^o) # ^ s ft T ^ & . 

IS 4 14 , iffflLfecDNA©|SiR^e>©*3ft Canf Igaft©BB#l«:»*fc«>K: 
MV*fcPCRK#JftJS* h 5 f J? - O HA** f * 6 . 

H 5 J4 , Caaf I© c D N A tflU I t 7 < y « IB & « . 

H6li, Canf Iffi»jtSailS:IIII«tf»"e»3aS**fe«)fCfflV^fc^b^-5 1 2;- 

H7tt. Canf IllJIiiei^iaitiiWt P J 7 L^S^^^-SrE 

|8tt. H i s 6 Canf Ig fi H® * C I 0 

o 

B9lt, 3 O © m ft #3 3 ' Canf I c D N A @3 #1 ( Canf K 2Canf i;&t>*3Canf I 

) (Dmwzm?. (*) ;i©ss*jK:;J3v*T^£fcfis#sftT^&w#«:3*u 

, (. ) 14, J:<##;!5ftTV*S8P#«:a%'r. (-) 14, BE^JS-tirSSW-Tf^S 

H 1 0 14, >f > • \f h □ t'li^Canf I ( rCanf I) T' ^ 5 -f A L , rCanf I & 
Canf Ifr*>f§2gL£®*£>^:/?- FCMtSJSf Co^UK^f^ fcf ^ -f - >f 

@1 114. Mft'l813-S£ffii^ Canf UC *f -f S 
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01 2S> 4offlIBg!iiift© 1 (9 0 1#) fi * © ifil j£ 

x(ii£tt*niBJft# (2 5 os) m&o Mm z 7 o - 7 1 is x m ^ t~ v ^ * * y ? 

a-vh##T ( ]/ - 2/ 1 : * © ^ © tti * : b->2 :^©®?S; b - > 3 : *H K 
T'lSSi^itfciffl^^. Canf I; & t>* U - > 4 : lffSL»*ilBBa»*I^^T-^K:T»^ 
5 i± ffi jft Canf I ) & jft . 

EI 1 3 tt . j& M Canf 1 1 © §15 # r < J ^ f2 ^'J tc S o* < 7 9 >f v. - © -5 s if > 2fc 
# Canf IIICQ^TOSM^^X h^y-^-fe^-t. ( ftJ£34x«:#»o 

HI 4 « , Canf II c D N A f D - >ft t 4 feftCffl ^fe^ h 9 t- - © B 
j£ * ^ T* & S . 

HI 5 fcfc , 3c ^ © Canf II©7^y®ElH?!!©-§P (*Htftfti) & 
"T ' S SH #J (C m m -t & Canf IIcDNA©5' ( A ) & 3 ' ( B ) 35 # S: ? a - 
> ft t § f- S) t ffl X h^^i/'-©H5£*7ST-&-5> = 

HI 6 & , Canf II c DNA©*0- — ^^ICfc^TJB^fc^^^V-©** 

b *■ K @B #1 T? & -5 . 

HI 7 , Canf II cDNA^n->la, 1 cfttfl j ffl^i' l/*f KBM 
feftStfifeftlCl^feS'-'!r>^>ll > 5f»;-«:it. £ © H Kl tt . cDNA 
^D->la(793bp), lc(791bp)^r>*lj 

(7 7 4bp) ©jfA£*evNT&-2>„ $4 1» «: # fc - H: , 3- KlJ!IS:*tT 
^S. H^^ti, * -> a F y (ATG) ©fig ; ^IS9gfflN*S 

7$ ;Bt»a*#St6 3 K> (START) ; #±3 F> (STOP) ©fig 

; St XJ v y -r — ;b -ft ^ if ± to (As) ©fiSS^bt^S. 9k Wit. SB ?'J ft 

HI 8 (i , Canf IKiDcDNAffiJiJS^IilfeT^ ;iS?iJ ( * D - > 1 c 
<fc 'J ) T & -5 . 

HI 9lt. # a - > 1 cOc DN ABJ0StfN**©SfiRS5!I«SKJ: yft 
£ Lfc5c^ Canf I I © - fi|S (C £ o* < Canf I I © S? L 7 ^ y»BBJU©Jfc*fcT?*S 
. i/^-^i/^^^K ©75 -19 l i:#f #Wlt^5. 
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0 2 0 14 . i4 05*MIfflmRN A©; -f>^«f & St. ^ © f§ © ± jg ffi flfi 
& » . *S«StfiTH, IFFK&tfWIiftJRC^WISRNA (2 
5mg) Canf II c D N A * ^ P - ^Hl/Tffl ^« ^-f C frWfe. 

RN AV-iJ-ffifiii^fDK-X (kb) T'iltfeS. 

0 2 1 {4 , Canf 1 1 © 7 S ; iS^J i: ffiM 6 8M U P 6 V >7 X & t>* ^ >y h 
A2UilODit^"e&-5= Zl © #1 ti , Gene Works -f n ^5 A I: ffl V^tff U fe. 
2/ y ;i/ HB #1 2 tt T itt £ 51 <^ "C ft * . 3o©^eSf-T'<TT'|W|-©7^ ^ $5 S 
14 «v ? X T* m Aj T' ft -5 = 

0 2 2 A ~ C 14 , ?c #S © Canf 1 1 & t>* ffi jft X. Canf IIICM^tSt h I g E © iff 

82 3 14 , Canf IIfl)9df b< BifiS3 - Kt« c DN A* 1 a, 

1 c & 1 jfflfflfflJii'U*fK3>t>txBJ!l"e»5. 

0 2 4 14. fflflt it. Canf I ( rCanf I) iMv^T^V-l^hnT'^^-fAt, rCa 
nf IRtf Canf Ifr^iijgLfcifi*©'*^-?- F *f S fS ^ (C o ^ T $0 M -f > -5 s v 
? X fC <fc y # *r L fc 1 2 AO,Sf ICfi^t6 T«|g|iSffl)S§$:SV^t ^5 7« 

T* ft 6 „ A v v V ^ <7 y F © 2 jBB ± © iW » > >v 9 x 5: rittj £ # * £ 

o 

H 2 5 14 , ffS ^ ^- Canf I (rCanf I) & fl§ V* T >f > • t hDT'^7-f AL, rCa 
nf I & Xf Canf Ifr«bil^l>fc@*O^^^FlC^1-6/£#fCOV^.r*ltb©'<-7° 
F fc # ^ £ 1^ 14 & £ * if § B # 31Mc o ^ T ¥ ^ PJ 8ft >f'y^i:<t »J # *r 

f§w©#aa^m^ 

Zl © 3§ TOtt . Canis familiaris;ffi©7L'>'l/'7*> Canf 1^ L < 14 Canf_ 1 1 © p & 
< £ % 1 o©^^i^Ki?Sffi2:^t--5^7 p 5 L F £ =t - Ft*smifLfe^g!tcBa-r-5 
* © T* ft £ . # * L < it , 3 © 8E8 »4 , 15 ( SEQ ID NO: 1) ( Canf I) ^ L < 
140 1 8 (SEQ ID N0:67) ( Canf II) 



tC m b fe 51 ^ U :* 3=- KSJiJStfec DN ATfeS. 
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|5 1CSbfecDNA ( SEQ ID NO: 1) {£ , ft* 1 ~ 7 8ICJ:-'J3 - KS*l4 

2 6 7 5 y ^ © U - # - IB ?U £ tf Canf Kfc 3 - K IT^4. 3 © D - 
4f - Si #J tt . & S 7 9 ~ 5 2 5 IC J: »J 3 - KaftSdtJS Canf Ig 6 S tfi [c ti B ffi 

3 *l V* . ;i©cDNAJCSo*< Canf I®I^^f:75 ; SlIJI t XH 5 C i 
LTfeS (SEQ ID NO : 2) „ IfflcDNAH, fSd?H 9. 3 k D a , pi 

5. 5 3 & nts^ r v ns/^-fbaiffiSr^r-r****^^^ k & 3 - 

Ktfi. Canf I £ 3 - KtS c DNA £ tf 5g Jg ^< ? # — ~£ h 5 >^ 7 i ^ h L 
fe * 5§ K © ig*^ £ ^ # ^ X h ^Hj©Tt American Type Culture Collection^ 
1 9 9 2 ^12^2 2gi:WEt, gftSf 6 9 1 6 7 Httfe. 

01 8i;SLfecDNA (SEQ ID NO: 67) ft, I 1 9 5 ~ 2 5 1 C i 'J 3 - 
KSnSl 9 7 5 y m © U - ** - S #J * . * tf Canf IK^f Kfcn- KtS. - 
© U - - S! #J tt , ig*2 5 2-7 3 4 CiU3-KSn5«)8 Canf IllfiS 
t£ IC & B ffi £ ft & ^ . Z. © c DN ACio'^TSSbfe Canf Ilffl 7 $ 7 ^ ffi #J 
ill 8 IZrfi-t ( SEQ ID N0:68) „ ' ffl c D N A li , f SdfH 8. 2 2 9 k 
D a , ^ISi^ Canf USaSCo^Tttp I 4. 5 4, ^fiffl (S/ ^ ^ A- IB 
m £ -g" & ) ffl & *. Canf IlSSSICoMlip I 4. 4 4 & # — ©SfiftNg 
^yij 3 */ ft ffll & £ f -5 Canf 111??- K 



&3 - Ft4. NIS^^'J ni/^HtlilC^^f F©£-^-A&ig*3lt>&tfJ&B 
SSSfflp I £ ^ ft S £ . Canf II&3 - F "T -5 c D N A ?: ttf^JS^ ? ^ 
- T h 5 > X 7 x * h Lfe*J3§S©i&#^?:-/**^X h^»©Tt' American Ty P 
e Culture Collection^ 1 9 9 3^1 2ft 2 9 BtC^ffiU, SRf f XXXX5: 

^ o T , 3©5g^©lo©B(i, Canf I 3g U < 1* Canf I I & 3 - F t 4 5? ^ U 

* FiM, Canf 1 3g U < Canf I I © 4> & < i: =fe 1 o©£!$>^lfti'S<l4£*-f£ 

* "7 K&3 - KtSf fflift. &a*/X«^^S^^©IBI^^&^'^#iS^^ 
ftlftic 58^^-5= 3©;«£:^?fflf§tt, ' ' T* ffl <^ 3 2^ 6 Bfr # & r>* l?3 
f ft&^i'It^tltS. r©HHfttfcV*e>J8fBtt»' * IB W K P? * © Canf I 3g 
b < tt Canf IlgatXIi Canf I jg L < Canf 1 1 ©~?g "l4$:;fr-f-£#fg6<HC|ig^& 
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J; o \Z. Canf I m b < it Canf II© IStt ?: f t I. ^ ^ f K , Canf 1 3g b < & Can^ 
f 117 ;i/ y > © & < 4: *i 1 o©4tf »St ?:*tS 0 |l? 3£ & * * U * K 

@B m > i o ^ ± © * * u * Ffflf f . # an x a. k 3? j: y j* s ie #i #9 a. w: 

^fiife^ISft^^*- X, 3tfi3-K©*fi©fett)K:H5 (SEQ I D NO : 1 ) 
3g b < & EI 1 8 (SEQ ID NO: 67) fC ^ L 7c Canf I b < It Canf I I & 3 - K "T -5 

2?i/:*^Ki3?'ji:ji&-5ge?ij£ : &-^i/o mmmtex. r fa & # ( bp % , ife ?§. 

(Tm) J:yteV%i|&2 0~2 7t;K:*$L<.&O*&lM©*&) © T t? , 05 ( SEQ 
ID NO: 1) IZ tjk b Canf I3g b < ft El 1 8 ( SEQ ID NO: 67) (C ^ b 7i Canf 1 1 © 5? 

Canf 1 3g b < Canf II©ffifi * t t 6 O T 3 I T?f ft t S ^ KB. El 

5f L<ttSl 81C^U fe. Canf I (SEQ ID NO: 2) 3g b < tt Canf II (SEQ ID NO: 
68) © 7 ^ ;iiJ!l©4»f b<tt-»C»(St67 5 /^SH#I£^-f-5^^^ 

( St * K «: . Canf I * b < tt Canf 1 1 © 4> & < £ t> 
lo©^^I^eU?Stt$:«i-'5) . « *. tf , Canf I igf b < tt Canf 1 1 © ig ft & ^ 
Z> s<-7?- K tt , Canf I 3f b < i£ Canf IlWWdnfeTiWflaiCfeWa(S«F#9*.»i#D 

at T«fflflSit5i^L<tt-y--r h # >f > » ) &3§*-r<&ffi;&xttT»iflB 

*{&$?&S§#-r«tB*&^L»&. ( 3g b < 31 ) Canf I 3g b < tt Canf I 

iwtStt&^-tS^^^Ktt. ^lITi/A^-Affflftan'n^'J^E (Ig 
E ) jft flc tc |g # -f 6 ( K » S *i S ) fg :*» & W b # & . I g EC^^tS^^f F 
tt , J& # i: » 6 Canf I m b < tt Canf I I fC *f 1" £ 7 U;i/3 J -ttl85 3itt«:tfeffi'* 
•S^&lCfcV^^fflT'&S., I «ElCiB'&L/4!V^Xtt»»bfe3?*8© Canf I 3g 
b < Canf I I S S « # I gEC^^tSiHfi^SSt'I g EC^^tS^ 
zf * K tt , W tc , t&jge-^RIi: 1 1 1 ffl t* 5 . 



- A #9 Id is Ir* T , « A . Canf I b < « Canf HCiSteST*-**-*^?- K 
fe3-FticDNAt*6. iff * L < , 3 © & & , BS (SEQ ID NO : 1 ) 
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8 ( SEQ ID NO: 67) (c m U t=. Canf 1 3g U < l± Canf II5:3-Kt*3!? 
1/ ^ K IE ?U © & < t & - £P & ^ & c D N A # ^ T* & £ = H 5 & 0 1 8 © c 
D N A # ^- © $? JI gp #1* . ^ © # <Z> =1 - FfI*£5:-£fro 

ffi © H ft £ ^ T , Z1CD|S^©^S?«> Canf I5gL<t£ Canf I I © jg & £ ^ 
bfioig 5 (SEQ ID NO: 2) ( Canf I) f L < 0 1 8 (SEQ ID NO: 68) ( Canf 
II) IZ yjk L T < J MM?] Z & ti * 7 ^ F Z ^ - F -f Z> , # ft tK S* & . Canf I « 
b < ttCanf. IItStt5:^L5.oEI5 (SEQ ID N0:1) ( Canf I) IKIiil 8 ( 
SEQ I D NO : 67 ) ( Canf II) {C B b £ SB W £ >p «t < % *<J 5 0 % © ffi PI f£ . — S 

«F jg lc tt '> & < i: * 39 6 0 % © » H tt , ftt)jfac«'>ft< * *Si 7 0 % © * m 

'ffifc^-tS^-/^- KS3- Fti. Canf If KB Canf IIrSffiS:^LB.olS5 
(SEQ ID NO: 2) ( Canf I) f l< li i 1 8 (SEQ ID NO: 68) ( Canf II) (C 

ifes?ai:'>4< i%»9 o%, -iff s u<tt'j>ft< t=b»9 5%, « t> » * 

© ® ffl ft £ „ *g H S £ fc£ . Canf IgKtt Canf 1 1 © ig tt fc 5 2 o © ^ 

i © 38 18 © fffi © ® it , 15 (SEQ ID NO: 2) ( Canf I ) ^ L < it M 1 8 ( SEQ I 
D NO : 68) ( Canf II) £ as U fc T S J $? 13 ?'J <D £SPf U < tt - & ^ f & * ^ * 

t§„ DNAyW^U^tf-^a^&iE^^S^^fc^^^^J^tfe. Ox 
fflftt h 'J ')A/i'i>Blt h U (SSC) (,ftj4 5^C)£-?-©&©2. 0 

XSSC ( 5 0 TC ) T? © iSfeHMi , S lg# lc T* £> l J , Current Protocols in M 
olecular Biology, John Wiley & Sons, N.Y. ( 1989) , 6 . 3 . 1-6 . 3 . 6 . tp {C % ffi 
t:t#Bl*6. 09 *. tf , »S»xefCfeW*t6iBlStt. *& 2 . OXSSC (50 
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■c ) 


CD<£ 


m 




£ 3ft 0 . 2 X 
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c (5 or) ©W3Rtt*T?;fre>»iR-*-Sii:# 
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«fc i* x s iz as 
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a co 
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-f F 
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"fe , Canf I ^ 


b < 


ttCanf IICD^ffi&^TS^^^K) T? * S # 


, it 
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K CD 


I® S CD tz. *b ic 


H 5 


& ® 1 acDSJiItttSaiSB?!!®^^^ 


— T 

1 








„ M X « , # 




T - ; 1 n J: t] 4 < ffl h U "/ 1/ -V MC J: 
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gf53K>fiPt,->;r:A (fflxli, CAUfc 


C A 
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y > tc *f -r -s 




- A T* & S ) tt» Canf I3gL<l±Canf Ilgfi 


S © 


7 ^ 




m m m tc « § & ^ 







ft # & , Canf I3g L < tt Canf 1 1 CD 7 i~ /RBBjaKBSEffc^SK DNAlH#)ltf 
^8SIlIfifC#St5 3ttff 31f li- Canf I m L < tt Canf 1 1 

CD^tt&^f-S^-/^ K & 3 - K ? & 3t & © 1 o _h © 3* * V jt f- F fc & # 5 3 

*l £> © 3E "ft ( 2 ? U F © 3ft 3 ~ 4 % * T* ) tfg&©ft£3t& : ?-£'ft:©fett>£ 

4g * © ^ "V hCD^:CDKlC#ffiL#-g>3il$:^«).S>T'fe5e)o &!;©;&£>* t"^T© 

frfr & x 9 \s* * KSeffcafttfK:-t©*gSI©7S y m&J&lt. z. v> W <z> & M ft iz. 

6 £ „ 3g . 1 o«±0 Canf 1 5gf L < t* Canf 1 1 © >f VS!XttBBi*1"S3£SliRJi& 

7 7 5 U - * > ^ - # * 6 o fr*>5-fylXli7r5 U - * > ^ ~ £ > Canf I 3g 
L < tt Canf IIh^tl6ftS.t>*T^ ^i»BIW»Cfev^"CB8a'tS*i t . M^SHifl 

Canf I ^ L < & Canf I I & 3 - K t 4 % X w ©» Wfflli W C » 6 

. 3 3 T'ffl ^ 5 f^, Canf I ^ U < tt Canf 1 1 & 3 - Ft Sllfflffi/i Mi- Can^ 
f I ^ U < Canf IIieg©S^i;75 >/ K BB W S: 3 - h'tSSf UtT^ KIB^'J 
J: y il> J& V* S * KSrf t6 5i f U^^Kia?'J>at>'^rT'M^i-S<te)ftCa 
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nf I m U < tt Canf IICJSttSr^-tS^^^K ( SP *> , Canf I « b < (i Canf I I 7 
U ;i/ ^' > © '> & < £ l o<7)^fe^l^W^Stt5:^•t•2>^■7 ,, ^■ K) £ n - K t 5 5t 
u He F IB J'J © r. £ & e> = 

#f il MS! 8t /i , S$ l 0 75 y$?*g£;R©, 3; L < ifa l 0 ~ 2 

075 yi^Sfi©, — MSF*U<ttil&l 2~1 67U|Slfiffl^^f 
3-h*t5. '>i<tti» 3 0 7 ^lilfi©- '>«:< fcti»4 0 7 5 ;»S 
£ £ 0) . '>4<tt)» 6 0 7 5 ;S^Sfiffl, '>4<t*l!l8 0 7 5;liSI 
© , 4> & < 4: *j #& 1 0 075 ylJlSfifflSi?';^^ 4 o^n«±© 

Canf I^Stt&^-r-S^^^ Kfea - K-r&SEKBf^t^X. iffl»E©IBHrtK* 
So 'J> & < ti tt 3 0 7 $ ;»«3lfi«>. ^^<i:%^4 075 y^^SS©> 

'j>ft< t few 6 o 7$ ;as*fio, *4<i:t)ft8or5;SfiSfi© 1 

< i: &i l 0075^^^*^©, '> & < i: % *?J l 4 o &,m-gk(DR&'P & < £ *J 
mi 6 0 7 5 7 Bfcgl££-& -bCD Canf II*Stt&W , *S'<:7*- K*3 - Kt6«l 
W # X , 3©^^©|gHrt(c 

i©»9i©*BHW©«»»i/itt, Canf I =g L < t* Canf 1 1 X Canf I *f L < it C 

anf iii:3?iS)Sttffl7i/;i/^>l:ftffiti'^i"J-->^^nb3-;btMv^ 

^^^©^^^^©^-^tfo — JR fc , Canf I ^ b < Canf II©^Sft5:^-r§^ 

© #1 T* tt , ' © 56 W © M © U - 4f - SB #J # Id © * ^ f- K © £ W 3& L < 
-gP5:S^-r-53il^M* UV^„ Zl©fgH^©|gHrt©^ge»X. Canf 1 3g U < « 

canf iiOT^tt&^-rsiffi^x.^y^ $ <d & * 9 u - =. y ? * b < \zmm 

izm ffl*, U > * - BB 3»J, ^fiflfMPSx>K5?^P7--^SI5&&t>*fffi©gB?'J?: : fo^- 
A/ Tr <fc <^ o 

Canf I ^ L < tt Canf II©?gtt«:«-r**:7*- K & 3 - K * * « Bfc tt » ^ >v h 
© ^ Can is faniliaris©ie*»*©ffi©»'&JC#3£ + 6mRNA*»iS>#Sii:# 
ffi & & . Can is f am i 1 i ar i s © 4* / AD N A ^ ^ Canf 1^ b < & Canf 11$:=!- K 
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1" £ mm S » •& 3 £ % X ?! IB T' S . #9 *. « . Canf 1 2g U < tt Canf 1 1 fe 3 - K 

a a 45 -?• £ , cDNAUKttyn?^ ^7U-©fiin**>ei. .r .r tc i b « 

© ^ □ ha-MCttot*n->ftt5Ifc*«ffl*S. Canf I 3g U < it Canf I I 
S3 - Kt6 o DN Att, Can is familiarise i ^ m R N A 5:^1 

tS3 ti:<t l J#SIt^£li*5. & H T? , Zl#*lcDNA€:£mRNA**e>Bi 
t A ! tU*S. |^T, me>0c DN AS, 4i»ffiSoe©g«ffiftffi 

IC»At6:t#lK*4. Canf 1 3g L < it Canf IIS 3 - KtSlfif-ttX^ - 

Af*oTtiRNAT»oTtih>. M « 16 »*\ IS 5 ( SEQ ID N0:l) ( Canf 
I) m U < tt H 1 8 (SEQ ID NO: 67) ( Canf II) fcJffrflfcffiJUS:^-** Canf 
I m h < it Canf 1 1 S 3 - K-T-S c D N A fc 5 „ 

IC^IttX, Canf I m V < it Canf II © ffiS ^ 5 zf * K S 3 - Kt§ 
®S?S^ti^3S^^ * - < t. % 1 -3©1M»BE#JK:Sf£«rtBK:*S^Lfe*»© 

) s % is « -r a „ »f^nrtBK:jg-&Lfci:j±. 5? * u * k Be m # #j » m n tc © 

~% V 7 KfB^©#^&«rflBfc**«fc3fctfc# , T?ilS'&"*"&£i:&S'*"**&. UK 
fflm&lit, KflSWlCiggSStl (art-recognized) lo Canf I^U<& Canf 1 1 <Z> 
vS'ffiS^t--S^^'^-KCQ9§SgSJi^:-r-5^«)(C®#i$tl-5. tot, i © 1W » BB 
#1 n ^ J8 3S li. ^ n - * - . x>A>-9--&tfffi©»3a«!l»filR&*t?. 
^ -5 r&I ^ S3 ?'J i£ , Goeddel;Gene Expression Technology: Methods in Enzymolog 
y 185, Academic 

Press, *!I7#* = 7, San Diego ( 1990) IZ S3 ^ 2 tl X V^ 3 . #8 ^ ^ * 2 - <D •? if >f 

S?^©S-7-lC^#LW-5ii:liS^$tV.&^g - * ft 0HC £ T , » 91 

Canf 1 3g U < l£ Canf II©?g'14S^-rS^^'^ K S 3 - FI5DN 
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^ © #£ 0J! 14 , M KL , Canf I 3g U < 14 Canf 1 1 <D & Z m ? & * 7° K 5: #8 *B "T 
6J:^lch7>^7i^ h SftfcfiilBlClBffitS. Z (DIM 2. MM It* ft * © 
HC«iWBaXttX«fflliaTf»oTJ:^. Canf I Sgf L < tt Canf 1 1 CD ?S tt £ 

^-r^^y^Kli, S£'*Ifl& ( ^ * a. p v 4 ;b x ) , 

, xtif t^--x/\Ax^-iasg (cho) *a>m%tttistoMK.t$\,'>x &m 

3t§a*'ai*5. ftfi©iSS^?g±«9i}Stt> Goeddel, (1990) ( fff ffi ) * tC j| 

m^-m^h < itft^teirv n s//i/fl;xif/xttBBat-rs*ia«L < » « w ;* ;i/ 

■7 -f K 85 <Z> J* ^ £ # £ f# S „ m * S. cerivisaecfr x* © 58 ^ GO #> © K ? # - 
0>#U4, pYepSecl (Baldari^ ( 1987) 

Embo J. ,6:229-234) , pMFa ( Kur j an& Herskowi tz , ( 1982) Cell ,30:933-943 
) , PJRY88 (Schultz^ ( 1987) Gene , 54 ; 1 13-1 23) & Xf P YES2 ( * U 7 ;b — 7 
, San Diego£ Invitrogen Corporation) £ tf . ^il SI JS t © S 0 S © IS 
:Eg;g©A#M#£A3r:iD'7-f;i/7>'<;7#- (S F 9«SS) 14 , pAci/U-^* 
(Smithy, ( 1983) Mol.Cell Bi o 1 . , 3 : 2 156-2 165) StfpVLS/'J-X (Luckl 
ow.V.A.&tf Summers, M.D. , ( 1989) V i ro logy , 1 70 : 3 1-39) & t? . — 13 fC , CO 
SifflSS (Gluzman.Y. , (1981) Cell ,23; 175-182) tt, * JL 4* IB AS K & * — ifi 
'[4 *t 01 / 58 31 (0 *b IC p C D M 8 (Aruffo.A. & Seed , B . , ( 1987) Proc. Natl . 
Acad. Sci .USA ,84:8573-8577) ^©KJr^-fcftlCjgl^Stf. ftS # , CHO (dhf 
r-^ ^ ^ - X7\ A * * - JH ) ifflflS 14 , WA»tt*H»tC;l3ttSgcj£&*9«6/3S 
Sffl£ftlCpMT2 PC (Kaufman^, ( 1987) EMBO J. ,6: 187-195) %g <D V * 

- i « t: m ^ s . ^*#-dnai4. 'J i>f t< 

ft ft * ;i/ 2/ -7 A ft tfc JR « DEAE-f ! *Xl>5>|E^(Dh7>^7ij'i'3i'. 
> X 7 # — A -5 #> CO it S & # ?£ 14 > Sambrook^ (Molecular Cloning:A Labo 
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ratory Manual , H — JJg , Cold Spring Harbor Labonatory press ( 1989) ) & £>* 

mm$.y><pT* #&Lt£btf*j©«ic&v^s£*gnjtg&gfi-&3g : L.< i* 

a fit , i) imiiiset©s)si&f^3t, & t>* 2 > 77^ -f ^ - ts 

&Xfxy J r'U*1--l2*!ttt. JftS»fcM-&$83i'<*#-ti. pGEX (*-Xl>?9 
7, Melbourne^, Amrad Corp) , pMAL ( V ffa-t-y*;, Beverlyft, New England 
Biolabs) & t£ p R I T 5 (-'a- Piseataway^ , Pharmacia) 5: S » Z. 

BK3U*£eRA&««ilI»*.£Bft£iili-&SiiS. 

fl^BTIg'&^ia-^-^sa^^^-li. pTrc (Amann^ ( 1988) Gene , 69 ; 30 1 -3 
15) & £>* p E T 1 Id (Studier^, Gene Expression Technology : Methods in 

Enzymology , 1 85 , Academ i c Press, *!>7#*-7, San Diego# ( 1990) 60-89) „ ®W 
itfe^-fgsatipTr c T* tt. /\ <{ 7 V V Ft r p - 1 a c Hi & 7 U * - 9 - b <D 

g± R N A 'J ^ 7 - f i: <fc s 1 1 ^ 5 pETi i d tfii:#A$ 

ftfewwae^assjatt, Rn*»3EHa*is«?>f;i/^ffiRNAjKu^9--tf ( t ■ 7 

gnl) i:i'JI^Sn5T7gnlO-l acOH-^^a^-^-^^oe^ 
fCfe#LT^-5„ ^<Z)^-f;bX-ffi*fU^^-iftt, ?i£ttB L 2 1 (DE3) 5g 
L<i*HMS174 ( D E 3 ) fC «fc »J , lacUV5^a^-^-G)^^S!l^lT 
T* T 7 g n 1 Jlt5t4ffi^D77-5i)^ftlS^5. 
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jzmmiZ.&VZ>Mm7L Canf I ^ U < it Canf IHgig&S^lC-r^fc*© 1 OCD 

5:^Dii l cTi^0Bi : f"C|g3Kc5-ti:-5 3. i: T* & •£ (Gottesman.S. , Gene Expression T 
echnology : Methods in Enzymology , 185 , Academic Press ,i!)7**-7, San Diego 
& ( 1990) 119-128) . |fi(D^h5f } ;-tt, 58 *I K * # - {C ff A £ *l S ^ S Can_ 
f 1 3g L < Canf Illfil&n - #7^ ;ll:Mt6«4©3 K 

y tflKmizftmz ti & Klzis^XGftttoKm b tiX & * <D t. & & 

J:^l:IiSrtT'fe5 9 (Wada^, ( 1992) Nuc. Acids Res. , 20:2111-2118 
) o 3 <D ft m © © Z> $ £ It , «?ttDN A^rtSitCioTffft^ I t 

# m 

3©3&$©^g?l;i:. *i?ttS*S:Sk>tft#fit:#«tSii:titt}*6. ^ ^ 

0y X. tf. Itakura^, # H # fF £5 4 , 59 8, 0 4 9 # ; Caruthers^, IB # fp 
« 4 , 458, 0 6 6 -9 ; Itakura, # IB # 3£ 4 , 401, 7 9 6 & t>* 

4, 373, 0 7i-^**Bas*ifev^. un^^t^t Lt*f ai^icist 

6 ) . 

* ft m it > H tC , Canf I m L < Canf HCfSttfe^-rS*:/*- Ki4^t5 
JffilClitS. 09 * « , Canf I m U < It Canf IKDm&Zm-tZ^??- K & 3 

- k * s * u a- f ie ?u © ft ^ k: w & n £ ^< ? # - t* b y * ? =. ? b 

£ „ . 3 © ^ -f K tt . Canf 1 3g L < & Canf ll(Dffi&$:^-fZ>'<73- K & t/ *ffl 

Ba>&y ? ^m©ig^^^e>^^$tis.r>'#iii--&3i;^ffi*s 0 $ i* . 3 © ^ y 

K & «. iftIiflS££gJfcLTig8¥;*-&. f 0gBf Silt 

in JB tt * ft ft . £±flni&, «i^!!&^J ^ fti©l4tl5:^^t^6. 

ifflfl£i&#{CiiLfc*gitMi. ^H#(CM^I-efe-5„ Canf 1 3g L < l± Canf I I © ?S 14 
£*-r-&^^^Kte. IH jtt « * % ift , l&£lBII6Xtt*©PS#*»e». SI # tc *P 
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<d m & m <d ti &> <d z m ^ 

x mm-f z> t. mm z> . mum a. 4 * y xi 9 □ v h 9 5 ~? * - . ¥ jimM 

? □ V h 9 9 V 4 - , PS^iSi©, m^mm. R& Canf I f L < 1* Canf 1 1 © ?S 14 
£ W "T £ ^ :/ Ki:MLti|fMW*»t*5:B^'5^^>' 7 7 -r - -f- -f - «f K & * 

Zl©f§^<Z)fta<7)M«s Canf I f L < l£ Canf \\ <D m * M Z> Z ft t- 7 
^ K IC B8 {& -t . Canf 1 f L < Canf \\(Dtti>&.*M-*Z>'<7?- F , Canf 1 f 
b < tt Canf II7l/;by>©'>^<il : l;l-3ffl4#lfWStt5:ft5 0 C 
anf If L<tt Canf II (D ?g tt & ^ "T -5 ^ ~f * K tt , Canf If L < ft Canf I I ft H 

L*ttT<DaS5fCJS« : S:SI*"t"*l6A«:^^»*. — A # ffil K ft V* T , Canf I f L 

< a canf iifflffittfef ts^^f Kit, m z. \z t m mm m x it j h * ^ y ft 

^{Cj:';iE^S4x-5ie)(C, TjBlfifeWM-rs. V>T, Canf If 

U < tt Canf IltSft&WTS^^^-Ktt, T » AS Canf If L<li Canf 111-?* 

g & S§ # £ = H C ffii <D * # « Kl ft T , Canf If K!i Canf 1 1 ?g ft £ ^ "T 
& * >f K , ¥t 13 b £ 3* <Z> Canf If Kit Canf Ilg I t Jtf I T S U 
I g E^g-^jStt^^fS. Canf If Ktt Canf IKOfSttSr^fS^^"^ K » , 
B 5 ( SEQ ID NO: 2) ( Canf I) SUBH 8 ( SEQ ID NO: 68) 

( Canf II) \Z m V* fc Canf If Ktt Canf 1 1 K JU tt 7 3 ; iffiWC S3 ^ t ft* 
oT^TiHAK * £ S , 3^^<P Canf If b<& Canf HiaKfcaCg 

L<ttJg«©{fc#-e*tBLj£tt**S© Canf I f L < tt Canf IlgSft^lWICfU 

< ttHia©tt#tS:3&i-*«HI|iS*lfe«e«S:^CS. ;i*ie>©;&tfffil©*fB«HC 
H © K ^ ' Kfct(Ht4feft«) Canf If Ktt Canf Ilg 6 S©1 ^ ©itt 5: 

a H a tf jk u i-?* \? <D z. t 5r^e> 0 

^^"^ Ktt, 0 5 (SEQ ID NO: 2) ( Canf I) f L < ti 0 1 8 (SEQ ID NO: 68 
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) ( Canf II) (C m L/ fc Canf 1 3g L < Canf IIIflS«)75 ^ @2 ?'J 60 ^ «ft #1 X. 

S5. f *b<(i»l 0 - 2 0 7 ^ -I»H<1«1 0~1 67 

5 ;lSifit*ot J:^. Canf 1 5g L < ft Canf HCD^IS*:*^*^^?- KX 

r>*'>^< t%» 3 0 7 ? tt^4 07? 4> & < 

i o 075 ;ssifi»^^f Ktx. z. (D^m<Dmm\Hiz^ t. n s „ 

3 CD 5§ W <?> flfi © ft ft 0i it , Canf I 3g L < it Canf IICDfS-ftSr^-tS^^?- F <Z> 







m 


& ii > - CD 




K # 


£8 IZ 


*5 










# o T ^ £ 






^ 


K 


( BP , flSGWS^^^K) 5:11 
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VMtTf%»»W» & S£ o T , Canf I ^ L < J* Canf II6D?g'f£S:;ffi-£# 

ULt^^f «»*»c*»;xa:-&j*K:j:y£fi!fc3ft, flu AS 14 ft R & ?>* * « 

Canf 1 3g L < « Canf I I (D fg tt & ^ * ^ ^ ^ KS. K4 
3 - Kf5 Canf 1 3g b < it Canf I I CD W. M © *f Jfc f & W # ^ & *H SI £ «fc *J £ /& 

«: , S*#tC^»I(Z)S[*«Iit«tiE*© Merrif ield@*B f-Moc3gb<tet-B 
o c-ft^^^ffl^T-fb^-^^-t'Snt^ai^So 0S *. tf , Canf I L 
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< It Canf 1 1 S a St tt . Wr^oattSr^rLJ&v^mSCSSCWT^rtCiStC^iJ 
-t-s^ii^m*, « tt . # * b < tt , 3il©fiSffllStSiiiti:^itsrii 
ffi # S . X*l<btf>i0r;t££j£L ( jffi & X 3g L < fcMt ^ <fc & ) f ITM^ 

L T Canf 1 1£ L < tt Canf I I ?g tt ( HP t> . T|BiafS«rffiIA.«Wt» ( *» JB . * b 
* >f > # ifc ) , * ffi « & S§ # b ft tf /-JUi « B fe I s E -& iS ffi «: ^ * ffi * ) 

— j| fl£ 09 »C ^ T* . Canf I 3g b < it Canf IKOfgtt&WtS^^^KS:. ^ CD 
/<^^K©T|Blfi&|?J«i-*il*XttTilBB^jS«&SI»"tSlB*fCj:oTBI)£ 
t5ii:^ffl3^5. «Iil.tfTIBJfi*e3B«b<l±*>f 'Jl^lt 

, z niz £ v <d ^¥ b - izm ■? & mm t mm is * 7 * - z to- & t zms&v 7 

3jf fcT a. U-S/a ^fcflitfiitlCioT. ^ ;W\ - - T ^ CD 1/ ;i/ T' #J * Ifc 

©51^^5:51 < £ # ;t <=> *i £ „ £ *i 6 ffl * <i It . T iM BB *t? SI , vyfrii^y-frWi 

, s m « a* £ s is . «tiR/Tiiii«i«2fpfliasfi^cDiaiii©ftaEiiiiiis©*i^, >& 

St ft j£ £ 

*\ 4: 3*< B MM* * T - K©fStt-fb^i:#<. ^ *i e> <z> ifi ft © i o © >f vSt-fe 
a i g e it, ri/;i/^-ffi«©jtS(cs*WK:fiin»»y, * © g £ « 's ;i/ - 

TlfifflKJl/ffffflA^^r - K©*J*8tc#»Stifey >*#>f:>©ttit»c«fc 

ijiifcsin. Tiffiiif h-^ttt£*ws3R-p*yxttTiniiai/-fe^df-K: 
i«Bllffl***tiT»'J. i © x e h - ^ , i/t^?-lii:i2>S075 ; 
i? & -g- a, t* <^ & „ i^^oTiiif b - ~7<dt $ ; mw&pi znut-r s. j mm 
jij a s a ft r i/;b^>tc*ft*7 u * ¥ - 1& «f & is sp -r * t s ; m m n \t , i 

©f89i©^HP t 3(c&-5o 



££KffilRbfeJ:3 & Canf I;g b < te Canf I Ifgft HUtS^^f K S X j> 
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U - - y >f •? & Z. t \Z. f o^C5Mi5:l.7>vt>fO 1 oaiSBKTiSltS: 
£ » ft * £ . #9 /t If , Canf 1 3g b < t* Canf IIT*BJB*OiftfStttt, W > ■ fc£ h _ □ 
T- , Canf I m L < It Canf IlfStt&^-tSCIiltf^^fr^L^i^^nS^^-? 1 

ttJ:oT79t'fatl5. Canf 1 3g U < it Canf II?£'f£S:*-f§^:/?- K «: 5* 

£ £ S§ # S i/^f-;i/&T^|iatC'fS^-r-&^^5:^-rSo ^©ig#_hfif&*#T 
. ^>#-n^^>25gL<&fifi©£:£l©-y--f h A O I: o 7 7 t -f t § r 
« li , >f>#-n-f3f>2f;:o^T©^o;fr©S£5R©7*y-tz-i'© 
ftlffltifflMA tf Proc. Nat l.Acad.Sci.PS A , 86: 1333 ( 1989) iC IB fl£ 3 ti fc 7 y -fe 

t"-5= -f>^-7xn>ffll£ICo^T07'yb'ffflt«!)ffl^'y h- & X Genzyme 
Corporation ( ??f i-t^'A Cambridge^ ) 5> A ^ H T? S> -5 . 

&*©«£&&«*:■**. T ij« © *f 51 . «Hlil«llSl©ttS8DNAK:flSl»Jii*n 

fc 3 H 

«»Lfc^5 5>>©*&illJ£'rs£i:fc«fcy>f:/ • ^haTJBJje-rsrfc^ffi* 

-So -e *l «C JC, DN A^^fflai. t£ o T , «^!?OJISSSlt5lJ:^JU 

- A # 91 £ ^ T , Canf I L < tt Canf IIT«HlfiJW«?SttS:«-rS / *^*- K 
( BP , ^^<t ; felo©T«fflJiax^h-^S:-g-tf^^^K) & . geiffi?0* 
©TfflflSxt: h - •? p ©#fi$:^Sl'rST;i/3f , J XAiASHill^, Journal of I 
mmunology , 147 : 189-197 ( 1991) (C<fc U f E « 3 *l 7 ;b =F U XA&ffl^T|Bl5£-f 
5 £ £ ffi & S . Hi 1 1<P © T ;i/ =T U X A tt , MHCICfi^O* ^ Tf*»J**ltT 
iixtf h-^fc^^^SSJ^J #©$>•£> A" #->©#£ (C«fc USaif'fflTlSS 
itf h-7"©fit5:f StS. H i 1 1 «s © 7 =f U X A fC * "3 V* T , 2 © 1 3 7 
F (HIM 1 0 T'Mff) 3^ H ft 3 *i , -&JfclC,J:y£fi!t<5ftfe. # # 
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in $g at m tt & . canf icisst ©ia ( bp * . c an f icsts i & vmixv>% 

gfS^&ttSiA) <b T iffl fig 5: , Canf I b m t~ * 7 * K # K * 

f 6 3 i: I: J: iJKRl. zicD^y-^ K ic # £ ^ ic 3 T iffl flg <z> ^ 5B & #1 x 

P M & 5tf I C P M C J; >J i L % 0 b t Itl U . 9 V? V y F U ^ ;b © 

2 && i ±(Dmm'( y 7 v ? * (s. i. ) & r^^j ^ # £ „ « 

U £ -ft # 3¥ic o <^ T # ^ ^ f N*C*ftS¥i|iS^ >f-y *x£ff|f-r££#) 

ic m ^ (32 5 stistifevo . z&mm&ftm^-f^Fiz. < t. % 1 

oCDTUffixtTh-yS:^*, 2. OJ6*±©3pi&T|HaSWait>f>-5 s yi'^S:«'r 

S . # a ^ ^ ^ K , 2 . 5, -M^^b<li^*<i: : b3. o , - 

Jf£F*b<«'J>&<£: : &3. 5, - M ft £ L < & < £ b 4 . 0, — Jl jf * L 
< Ufc 'i> & < i: 5 . 0, m # * U < '> * < £ * *5f 6 © 31 *§f T ID ISfrj ft >f > 
7^ XSItS. « *. If , Canf I ?S & * U , ^*;<i:*5©^J©T|BJia*a»'f 

Construct 1 ( SEQ ID N0:105) , Construct 2 ( SEQ ID N0:106) & Zf Cons true 
t 3 ( SEQ ID NO : 1 07) & tf . Tjfflflgxtrr--:/&, Canf I I <b # tl -5 ^ ^ 

if* L<li'>!5;< tfe»2 0 O®, itif* U<tt'>4< t%K)3 0 O0;Ky 
■< Iff - -f >f f fx (P. I. ) 8: # "T * . ^^f KC-3V>Tffl«yf-f ^ 
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g'f£©{@A©*E3 (Mill jfSKft'>«:<ttl 2A©1A. - Jf * L < 
tt iJ? * < i* % 3 0 A©lAX(iftx«±) IC. £ frfr £ ^ :/ R IC *f -5 'J> & 
< i: 2 . 0©TiJfi««>f >f «;^xS:*t4fiA©/ , {-t > h & *C4il: 

TifflSSfS^OD&S (S. I. ) fc*iS7l/A^>i:fliSffi©fflA©*BIK:*W 

jtf y : f -f \± ,J r <r - Of'V^Stf Canf I#e>*n & K tC *f ■* 5 d> 

?i < % 2 . 0tDT^ J 9afiJ^>f>T r >y^X : fc>fi--rs^!^Lfc<BA©/N°--fe> h £ 
fg-To Will 0 2 5C^bfeie)iC, ^^f FA 0 0 9 5 li, M^l/felAS 
HfCfeV^T, 3. Offl^i^S. I.arf43%©Bitt(S4SFS:^L. *©te*12 

« *. tf . ilV'y > & ffi (C =fc 'JlESt&Tjfflflgmtf h-7&&5£-f££#>lC 
, Canf 1 3g L < tt Canf IIT»JB«*iStt&^b-tftttTfflfi£«3t8«fCJ: *J 
I£bt'>!i< l offlTiEitf h-^^^tf^^f KS, -f <z> ^ ^ ^ K © 

IT, iffi * A tc«fc U X tt « tc J: U ^ fiR f * . ^^f k*. ^©^^^Ktc^-r 

sTisar&gfflas ( bp ^ , «i-f vf-^x) , *MmTU)vtfyizm$:&o 

IAIltffl-f©^^f Kfc#'tSTiWflS{S«©ji i K, * V> =1- KfcflS© 

fig© A ft ft fC T . Cant I« l, < ttCani IliStt & S * K fe, T *■ 
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K^js^&s&^^atBifcicovxT;**'; - t mm £ mm l ( ± bb © 

yy-fe-f , 0>lo#±K:«J:»Jiraj£> , » K L 3* *R © Canf I 3g L < ti Canf I I X It 

atfJFJSSOftfflSJIitSIiltfW&ftfe^^f Kffl«AS. Canf 1 3g L < » 
Canf IlMttHtS^^f ?>Lfc^{C, ^ Canf 1 3g L < It Canf 1 1 X it 

Canf 1 3g U < li Canf II?g'f4$:*-tS^y^ Kfcffift-tSiftlBCSjSiftlJiS 

HBflS*t5iiCck y.iSLT#sfttt*s54?)tf, * jb « tt « jk # » * s *i t s 

ovarii, MA. If, Gimmi^, ( 1993) Proc . Nat 1 . Acad . Sci PSA , 90 : 6586-6590 ; 
& £5 Schwartz ( 1990) Science , 248 : 1349-1356 £ # M £ tl t- V . 

3g AS © A # #Hc ^ T . Canf 1 3g L < I* Canf II?S'f45:^'t5^y^ L K £ I 

gE»#?sttK:j:yraje"r*. @ & © #> ic & , ^©^^©^^^Fte, # 

tfr*>61 gEClg^tS. iUt I g Eg^ffittttt. » K L ?c © Canf I 
^ U < tt Canf Il5eHfflffti»JftVU g Efi^flSttCitSvO. * L Canf 
I m b < Canf IlfSttSr^-rs*^ K & » *r » SI U T ffl V> -£> & £ , -e © ^ 
^ K tt , 55 ^ © Canf I 3g L < (4 Canf Iiyi/^^^^it&L-TifiDfcl « E *§ 

?S '14 £ ^ £ g li & <^ - ^^f F0I « Eg^ffift?:, #1 x. tf . atf K: 3>c 
© Canf I m U < tt Canf I I T !✓ > Kl 2 •=> $ tl A # ( #1 /L , T 1/ ^ =¥ - A 

#) fr&ftfejfilill&JflUT, #1 A. li\ IIg^^A;V* / <>h77t^ (EL 
I S 

A) ICtyaiJEfSifc^m**. Canf I:g L- < ttCanf IliSffi 

ft&©CH^I/Sftl»L^D *J * L fe KMC Canf I 3g L- < tt Canf 1 1 fS tt * * "T S 
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- h "T £ „ & V* T* , IgE^-^©*S:^*U, » 58 U fe 3c *8 © Canf I *f L < Ca 
nlilSaSlci'JSS^SftfcigECiiitftS. j& , ^^f KOl.gE 
itS#i§ffi«:?x**>?'ay hdffCJ: yillStSIttflil**. W tf » Canf 
I 3g U < li Canf IlSttfc«t5i:»bn4^^f KfeSDS-PAGE&MH 

* - h f 6 . «^Lfe^2*n;^t«tC-f>^rL/<-hLfemiC, K^tfe I g E 
©* & iJfl£ U tJIt 5 . 

& , gg#ELISA7y-fe'fT*&&. tS 3UC "i" a. t£ , IgE£t#:/-;i/£. * 
SE L I S ACJ: iJ3c^ffl Canf I *f L < Canf 1 1 £ S JS © I gE&^fS^ 

ktfsanfe^lir i/ ;i/ ^ - « # ft 

*©jfli9t*-&t)-&*ii:^«fcy*ia , i"S. 3 © - ;i/ & E L I S Al#7-y 
fC £ V* T M V* T 3*cSS© Canf I5Bf L < tt Canf II& Canf I3g U < fc Canf Ilfgft «: 
ttSit^lfcll^yf Fffl I g E Z itm-t & , #5 © Canf I 3g h < It 

Canf IlgBfiStf Canf I IB L < tt Canf II?'S44£^^rS£^fc>ft£ / ^?- K © I 
g EM^SISUSitS. 

*, L Canf I m L < tt Canf IICDSffi t t 4 ^ K I g E i: IS^ I , & ft 

St L T spj /§ $ ft * * <b IS, hi«IB3BL<tt»«IS«^6>©^ 
f -f - fc***>)©ifctfl«:£&*:^©#iSF*L^. IgEh 

Amaclnc. ( * 'J - 9 > K > Wes tbrook£ ) *MHft5gf l^lStf^O 
ha-Ji'Sffl^Ttx* 5 > ifc ffi 7 >v iz S:tf*;-5ii:*«ffl*S. ffl -a - *. 
, Canf 1 3gf L < tt Canf IliSttSr^f-rSfcl^toft^^^?- K ©««*«*«** 
©T l/;i/4r-*#fl*©±^AU > it itlWl . « 2fc W ^dfn^-i/ 
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msM£ Ltlt^ Canf I 3g L < tt Canf IKOfSttfe^-tS^^^Kli, # * 
U < li , ^ M T N fcT - <E> «f =6 ;i/ M X. tfTanimura^ , ( 1986) Microbio 

Immunol. , 30 : 883-896 X it * S # ffiF » 4 , 9 3 9, 2 3 9 f CHS 3 ft V 9 X 
^ -r ;i/ ii Chiba^ , ( 1990) I n t . Arch . A 1 lergy Immunol. ,93: 83-88 \Z m B £ *l 
feS5l€f*§i:TMit5. Canf 1^ U < it Canf IIfflStt&«t5^^f 

k tc -t s i g Eictt-rsiaal*? u - ->^i±, ^i&i&fextet h © ;£ M # 

*«*.tfRAST, RASTffif. ELISATvfe-f, R I A (5yt^fA; 
Canf I m L < it Canf IIODfStt&^-rS^^^K iiS**l^. *B 

*«u<ii ; fi»a*xtt«fett 5- esc 

#£nc*f-rssffi'ffi) & is «b * b m <d t~ #> iz & m -f & z. t. a *i m -e & z . # & 

« tt ^ y ^ K , 3rtClSt5 J:9i5: Canf I3gf b < tt Canf 1 1 <D ?S ffi & ^ * 6 

0! , Canf I 3g L < Canf IIffl?gtt«:#-*-*'<:/* , K«:f*ttLT, '■€■ ft # 
3g L < ttffl#fttfttfflfc**tm/£4iF&R#**tB:fc£ : &fl £ ;fo1" 

v>t. T*lillfiu*7*-*tlK:fcoT*£»fcft^tt»S«:4**i©«* ( «l A 

. &m&<Dwm&zfTm&fcfo&(»&&33^<it*&i£<Dmfe) & m ^ -t » je * 
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n <b © ^ » £ . &5H©7S;S*&flfi©#*U<M:JB£(©7^>'«JS3£'ettlft (^ 

35 tC , Canf 1 3g L < tt Canf IlCigttS:^*-*-*:/*-!?*:, MHCISIS^ 
fti:(i!)fiSffffli:^St&S3i:*^$tife75 ; K % ffi ffl $f t L < tt S « © 7 

>jMHciesi^#i;fs^t575 j m^.m-k. f& © 7 ^ yg?T*&oT-£©]fc 

»Jii*^T|BlieiSlS 

•g- 1? # , r ti e> fc $ ti & ^ „ 

Canf I 3g U < tt Canf II©?Stt&J&^S'*:7*'K©<*fi*©*Sffl0!tt, 5? * ;i/ 7 

„ © 4* i* . ^©^^'^■Kwai'fbT?**. 

££ffi&t>*/XteSJ&tt&^*£it5£tf>lC, Canf I 5g U < tt Canf 1 1 © ?S 14 

u ;i/ y > © r $ y » S JiJ »c w s i oj^±©#^&3jyii^z:t^ffi5feSo K ic 

. D-T^yg?, #55^7 5 ;SSXB^7$ / i7tD^?:IilX(i#)!lDbt 
i®58Ui<iD*Hrtffl«»SeJlS:4at5r i^B**. MC, Canf 1 3g U < ti 
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Canf_ I l(D rSffi £ M 1" £ ^ -f ^ K £ , A . Sehon £ & H W 3£ # (Wie^. Iff ffi ) CD # 
|; J; o T , *Ulf l/^^'Ja-A (PEG) ^M^tiibT, PEGtS 

CD0S:ftiSIilA ? EIJ*5. Canf 1 3g= L < tf Canf I \ (D fti Ife * m -f & * 

^ F © ftfc <D gft tf , M 7C / 7 ;b 3f ;i/ -ft (Tarr, Methods of Protein Microcharac 
terization , J . E . Si lverli , Humana Press, -a.- -y- C 1 i f ton# 1 55- 1 94 ( 1986 
) ) ; 7 9 x ) )\> it ( Tarr, fffffi) ; »3 ft * 'J 7 - i: ©ft#* f ^ 'J > ^ (Mi 
shell& tFShiigi&g , Selected Methods in Cellular Immunology, WH Freeman, 
*97**=7, San Francisco ( 1980), # H 4# W tg 4 , 939, 2 3 9 # ) ; X tf 
fi ft 4 ^ ;b T U (Marsh, (1971) Int. Arch. of Allergy and Appl. Immunol 

-_,4T: 199-215) £ -g- tf o 

Cani I ^ L < tf Canf 1 1 © ffi-ffi & j£ "T S * >f K©»jRS:&«tCl/;&tfig#& 
(cjgftPSfeiil^a-erSfcftK:. T ^ y^H^^^^^^f 1 K 31 gMc in x. 5 ^ t # 
ffi * £ - « *. tf , @£ft^S^f*>77-f-f-f-i'nvhy77^-i: < t5« 
ig©fctolC^^-9--t^.^^>'$:Se«{CinK.€>3i:^ffi5R-g. ( Hochu 1 i , E . 
( 1988) Bio/Technology ,6: 1321-1325) . K £ ^ # CD IH ?'J 5: ^ * ft ^ ^ 1 

Kw^it^^^lc-tSfe*?)^, #MWftx> K:7a<7 L 7-'t?-l»S8»&S:lK#«J# 
t^^^- F'©BJ^J©ra»c#A't*ii:««ffi*«. A # & ± * M C Canf I 3g b < tf 
Canf IlgBKXttHJtT' l/;i/y>tC*ri,'tfl»«f£'r&fetf>fC. SBS©?§iS 

Canf 1 3g L < tf Canf 1 1 f*[ CD T #ffl x tf b - 7 (D M ¥ 

& 8: , -?- ft ^ ft 4> ft < £ 1 o CO T i&H x hf h-^ , &-&t?IK«®iaitCffit6^.«L 
<tt#J*i6K:j:oTf|s/» , *-S£fc#ffi3lES. 00 X. tf\ »f 7?;i»flitfKK 
X tf R R ^ £ . SB H 3g U < tf »t K © I* ffllH « Iffl K: * At * 
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KJ:*&8«tCitf-**«3fcttfctf#3*'#S ( R W »tt , l o J£A Jh CD T 

III. *^K©*#f£0>*tin«:£&»S. 

Canf I 3g L < tt Canf IIC9?£tt?!:*t-£^7^ K 3 - K-*S«l*©ffifK*iJ£ 

MitSIt^ffl**. rt» rt* <6 # 8s tt , ffi CD # ?£ <Z> 1*1 > loJ^_hcog^^^M5:Wt- 
S^Vdfjti'Utf'Kyf^V- ( Ho^, ( 1989) Gene , 7 1 : 5 1-5 9) 5 
stf U * 5 - 1?ii«R£J5S (PCR) X ti^^^Mitfe^® £ # f& ( Hos tomsky , Z . « 
, ( 1989) Biochem.Biophys .Res .Comm , 161 : 1056-106 3) £ A; T* & . M #1 Z. S 
SH»3SS:*9*:SliSfc*!)lC, ±I£ffl^S?:iiffl LT, IC^Sffl c DN Affi|iJ 
*tc#«-rsn K > & , *Bifc;t£aft#3&3l3ft*f&±*IIIfiK:«l: »J.« ft » K: fll » 

(Wada^, Itf ffi ) . 
,TCD3SEgCDffSCDffil±, Canf I 3g b < & Canf 1 1 © 14 

, T\s)Vtf>m&mZmmitLX&3lM<DmL<te3<.f%m<D Canf I ^ L < tt Canf 
IIS:#Jlt't*-fc3^tlJ*S. « *. « , Canf I 3g L < tt Canf 11(8 c DN AijBJlC 
Id^tz Canf I m L < tt Canf HCffitt 6 t t 6 ^^f FSrfJfflfS'fclCJ: 

Tf^rfE-tSifc^m**. HfSL»4fe«*.tfv9;x. yNAX^-Xtt^t^fe- i 
0)^^f KOQASSS («*.«, Canf I 3g L < tt Canf IlSBStXlifitttfSSrS: 

fC;ftigM'!4£:^;L6fc#)CD&fl5te, * ^ U 7-A©^^fOfl©gifi:JSftffl 
ft m & £ t? = Canf I ^ U < tt Canf I I CO JS '14 £ « ^ * ^ ~f * K I: 7 ^ a h CD 

#*ETT*«-§-'r'6*fc* { tfJ*s. & ft ft © 51 1? . ifiiSBt*o<ttJfo?f« : Pa)tfi;#* 

* ft it CD & IC, *5t Canf 1 5gf I, < Ji St Canf IIffijlil$S«:»6£i:#flJ#, «lt' 
» ft , !K 'J ^ n - t ;i/ j5i Canf 1 3g L < fit Canf II£Ltt&-£<Z>Jfc?lt#tg>JillB-*~ 



(38) 8-507436 

x. tf 5 x n - 

v*niSi:ltt-&3-&T/W^y K-vIil:4it5. * S *f , 09 tfKohler 

& tfMilstein, ( 1975) Nature ,256.: 495-497 fC J: y «*J IC M » S *l A >f ^ U K 
-VftStO'lCttfflg^iiat h B Iffl fl& ;W U K - V ft «5 (Iozbar«, ( 19 
83) Immunology Today , 4:72) & tf h ^ ^ ^ D - tJbfii* & 4St 5 fe tt) © E 
B V A -f ~? U F — Vftffij (Cole^, ( 1985) Monoclonal Antibodies and Cancer 
Therapy , Alan R . Lis s , I nc . 77-96JC ) \% . S SI # C tt M » T* % £ . A^'J R- 
V MI fi§ , Canf I 3g L < tt Canf 1 I© ffi t f t 5 ^ ^"^ K i: t 5 

JfittfcvOMBtt, 3 r T? ffi ^ £ <§ itT , Canf l3gL<« Canf 1 1 © ?g ft fc ^ ~T 

l&i^tiifrftts^t^ai*- -t*i&©w>if«:£jft*Mc-3H't±aEL;fe©i: 
H«©#8^c33v*Tfij;a©fcftK;**y-- — >^**;ifc#tfl**. M x. li > F 
( ab' ) 2 fSr # £ , ffi#&/<^>>T*&3li-*£fcK:«fcy£j*?-S£fc#ffi#S. 

?<D®i3k$if&Lt~F (ab') !»^fefilbtJ?^;i/7-f FiSlSUTFab' $t 
/tSS^tSIt^ffllS. # 58 BJS © £t # l£ , 35 . *t Canf 1 3g L < tt fit Canf I 

3©3§9i©ffi©®tt, Canf 1 3g L < it Canf 1 1 CD ?S 14 

&^i-s/<^^KfcwawtCiE/s + 6Tjiwiia^a->2fctJf^r*ttTiwiiau-fc^* 

|^-©TifflflSl/t;/#-£^3SLTV^T;|ifflJ®) &, Canf_ I * 1/ < tt Canf. 1 1 fC 

8Sttffl«A*»6itBl/, -t © ft . >f > • ^ h D T? , Canf I ^ U < tt Canf 1 1 S 

agXIi Canf I m L < 1* Canf I I© Stt £ f t 4 ^ KT'. MHCV-y-f-Lfe 

«E««^«l«©#«£TTiRUUW«'r*^i:* t ttl*S. ■€■©*. * - © Canf I 3g L 
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< & Canf II MHCf^^^mm^m^^mz^^^U-yftL. *.!KMM?k%i*. 
MMM-ly- ^hnS*»CJ:»J»as* , rll»t6ii:«'ll}*4. Canf 

I 3£ L < tt Canf 1 1# H ffj T - T 7W :/ 'J K - V & , B «B Jfi A >f ^ U F-V14 
ic|g{KbfcS$l5{c<koT^^i--5ri:^ai5fcs„ 00 If , 7^^§fflil&, C_a_ 
nf IgU<tt Canf II<P^-ft£>g-rS^y^PT':ft;gflSl, & V* T? , TlffllS 

K - 7 *> & , Canf 1 5g b < tt Canf lia>f£&&miT&'<-7 s ?- KfCJSEr^&ifflflBS: 
l«LTfn->fttS„ itM#©^y?a-^;bT#fflfl£^Hfr Ce 
llular and Molecular Immunology (Abul K.Abbas^SI) , W.B.Saunders Compan 
y, yit* -7. Philadelphia^ ( 1991) 1 39K tC S3 M £ ti X ^ 6 „ Canf_I^U<l£C 
anf IICDJSttSr^-TS^^^ Kil4#HttK:HJiS-r*«r*ttTilBJBU-fe^*-S:, 
Immumology : 

A Synthesis (glj) , Edward S.Golub^H, Sinauer Associates, Inc.,7?fa- 
Sunderland^ ( 1991) 366-269{C fB « $ *l fc <fc ? & T ID fl§ f "fe ^ * - Kl *f 

Canf I m b < tt Canf IKOfSttSr^*-**:?^ K t WlilS IC SJS t 6 T ilfi * 
n - > S: ffl ^ T . IHifiTifBJi&^-fe^*-*:^- K-r33ite^-&#$£l'T#^-lfttC 
^D->-fb-r-2>^t^ffi^-S.„ S IC, Canf I «f b < Canf IKDiStt&Jt-r** 
Ki:Wa»CfiJSt4flI»ttTifil/ty*-S:i8^t, Canf 1 3g U 

< tt Canf IllCif tt0iAICS#tS3ti:J: U , M^T^fla-b-^^^^- U - 

■fe^"*-i:4#IIWK:SJiStt©«i#«:. 3 3 lcEi©fif IC J: o t 4it 5 3 t ^ 

y I, ;1/ ^ _ £ ^ £ Canf I 3g U < Canf 1 1 © fS tt S: ^ LfloTaM^SttS 
f tS^^f K (C £ 6tiktt. &m&T Mti&V =l V - is a 

SR7 l/^y>CSLT^««Ftt (MAS, £©J:e>K:se>-*ii:K:*fLTft*8 
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U < it * (D gP # tC 2 £ -t Zl £ (C Jt £ L T U > * * -f > # & ^ D 7 4 )\> & Bfc ^ U 
6 ( « A « , I L-4©«^&tf/Xtt 

I L - 2©J|iO) . 5£ IC , TMliaflJg5[?S'S5:^t-^ Canf "isg L < li Canf I I CO *g 
TiMJia-b-^'jKtra. 1/ - 5/ 3 >C^15:#^T, rne>©TiWis*«7 u ;u ^ > tc s 

S SB £• tt , il S tf> 7 b;i/>f>tC$ e> 3*ifc»ttJCfcV*TiIflit©ft«gj£«F«:ffl»-*- 
# ffi 3R & . 

Canf I m L < tt Canf IIC9?g'ffi£:^-r£ /s ^^KH:. ^^M7l^^y>tSS 
IK @ & £ . X{iBjfflfl§ J ROfT^figf6^COW#5:^t^-tSri:7b ? ffi*^= r^T'ffl 
eg^^WB (Varney^, ( 1990) British Medical Journal, 302:265-269$: #{% g 

« w k ( M a. , ftt««fffl7 i/*y>tca feanfc 

pgt fc - Ji 'ft M ^ li -5 ^ ) X «: MS J* tt K: (Mxlf, «iPiftJ»i*l*K:<fcy) $J 5fe 1" 
S i: # ffi # <& . 

# 5§ f£ © ^ ^ KXttDt#S, Canf 1 5g U < Canf IHC#-rs«gtt«:«ffi 
UAtfSIWr^SfettKijpJffl-tSitfeffi**. Mill £ ft tt , ^ g « S: if ti5 "f 
^fcA^&fr&WfejfafR^l/ < ifa $t ®i #J £ Canf I 3g L < it Canf I I © fg ft & « 1" 
i'C^f Kk. ■€-©]fo«f»©J»# Jfi # . TIJS, BMBS) # 3 © (' 



(41) ff^P 8-507436 

;i/ h Ifc (RAST) , K-;t-7J/'*U;y*'<>Hitl (PRIST 

) , II^^U;V^ / ^F7'Vt>f (EL I S A ) , 3*?*<iJ*J7yM4 
(RIA) , A ; - 5 t ^ h U 7 ^ 7 7 t >f ( I R M A ) , ;i/ 5 * y -fe > X 
4 Jx J 7 v M.4 ( L I A ) , t^^5>iaj7^t^&tfl gE-fA^D-y h 
£ * tt . ' 

* % W tt . 5E IC, Canf 1 3g b < tt Canf inc*fr"**A#G>lSStt«:ifttfi L & t>* 
^^•t-S^?S5:Si«-r-S> 0 A # tc £ W S Canf I * L < tt Canf 1 1 tc W M W I s 
E <D # ft & Canf I L < tt Canf 1 1 © T iffl fl& x tf h-^"tC*f-f«.B#OT|ffl|S 
<DlZ&m±l Sr. Canf I« L < tt Canf HOvStt&^-rS^^"^ K X tt Canf I3g L 
< tt Canf 

IICDfStt&^-tSl^ttSl^^^K ( -f *l *l . :©7i/^^>tc#IW4i gE 
&J8^T, «#{CBP^MjJlScSI*ilS:rJ : /3Z.tt)l@^iim^K)^ ( 
Immunology ( 1985) Roi 1 1 , 1 . M . , Bros tof f , J . , Male , D . K . ( fg ) C.V.Mosby Co., Go 
wer Medical Publishing, London^ , 1 9 . 2- 1 9 . 1 8 ; 22 . 1 -22 . 1 0 K £ # fft 

$ Sfc J£ Ifc tt > 4$J4«fcBPI*3i!ifttt&KJi&£^Lfe*#KfTfc3'<£T?;fcS. il 

iHi©ffiSiii!^-'fe>f-y ( w 7L tt . 4>fc<fc*»*S7 5%) »cj3v%T*©ri/ 

;b>!f>{C#MW^I gEKHg-&Lfc^ Canf I ^ L < tt Canf IlOfgttS^-tS^ 

SStSittfflllSSnfeilf Kit. *«J«#tc3IUfejB:©j|fl«*«:tt#^*. 
3 © iffl ® tt . 2ffia!iatftfiS*SllT?«V^«J:"5«: Canf I 1$ b < tt Canf I I © fS ffi 
JttS^^f K&t>'S3^±fF^b»-g>^-v U < tt # #J £ - 

Canf 1 3g L < tt Canf IKBfSttfeJ&i-S*:?*- FS. ^117 b ;b 4* > X tt 3£ 
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tCfcHTM^&ifctfffi**. t£oT, Canf 1 3g U < tt Canf 11©% 

-ffi & ;£ -f £ 4> & < £ =b 1 © ^ K©»S*fcS36±a l lF$L#**"V T - 

^^-JS^^M^-T) ©JC^8frfc«#*&tf 1HCT, &*H©#JB«:fli^TfTfc 
i$SHfr<»&-£to : &©i:'*-<&. A # G> « (i . t b . * , m. v * , 9 y h & l>* ^ 

nfiffl h7>xi?i-^isttt. mmmmzmsft-t & <Dizi&m& canf i « l 

< ti Canf II©?£ft£;g-f£4>&< £ 1 S © ^ :7 Kfflitt. &#©**»£ 
^i-S^^ttO^S, ¥ ffi? > ttffllXlfttfiMtftC Canf I 3g L < tt Canf 1 1 © ?g 14 
$:^-rs^y^KA ,j m#(CfeVNTJn;lR'f4f5^ : 5:^ffi'tSig*^©H^-lCj:oT^ 
ft L £ , $ * £ ?£ . f «fc9t:IIt6ii:^ai*5. 

fS 14 ft ( fin *> , Canf I L < ( * Canf IKOiStt^tS^^f F) S: , G£ 

«-£tCfcytt-5-*-5:i4:tfffi#S- $!-£©ii£i&{C<}:oT, ?S -fb * tt . ^ © ft 
^fc&^fStt-ffcOff&M. » * © AS 

©5e«&#©« 5 Mfr&««i"&fc»©*Jt^*©ft^W&Sfi+*-fc#ffl** 

o 

Canf I m L < tt Canf II © ?g 14 £ M 5 * ^ ^ K&#»P«-^-Ut^©4tt-^»-«t 
oTS^lT-SfcitXCtt, * ^ ^ K & *©*%« ft *!*«&«>©*«■*?««■*"*** 
XlilftStllSS^tSIil^^llt'S^e). Canf I 3g U < 12 Canf I 

ICfStt&^-TS^^^KS:, 134** 'J7-, # W M X tt 7 S> ^ A > MC T 



(42) 

SSfSttStBStT U^y>C?|-t^7 
-5 * & 
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8L*»;»Ltf8«**«8:'S'&. 7 s> 3. > Mi . * © « =b ^ * # ffl > 

« , IIMJ^i/^Ot^^-, y-f v^ntf;i/7;i/*n*^7i - h (de 
p) & v ? i/ j - . - Att, *itiiii*cGFi7^ , ;3>ji 

l>* tC © U ^ V - A (Strejan^, ( 1984) J . Neuroimmunol . ,7:27) £ tf . 

Tisa^^s&iitsBK^fesi- ;i © *a j« & , # * u < « , #-&&mm 

» tt ft ^ » tt » #lPS^XIJIKflS#i:ioTfi 

;fte>©Ml^&U : tci*lcTigSSJ-t-5i£#ffi3fc£° jiff ©jf?j^&tf&JB©-&frT 
(C v> T , 3*i&a>WS*tt. ^£4£i©it5ilS:^Re-r££«5©B&J&3!J£-g-A,T'& 

&ftfffl&K:ilLfcS8ilBJ**tt, (7Ki§tt©*-&) Xtt.ftWtR.Tfm 

m&mmmm i; < teftmzw&^mm? & r-&<nm mm * * * & . ^ t © » 

tt -e tt » n i* & e> & ^ . tnit, m&RtfRn*kGTv&feT**»ft&**>-r* 

r - a . iiil * , x # j - , # y * - ;i/ <«*.«, yjto-*. ^ n h? 
l/>yyn-;i/&tf?K^*yx^-u>yyn-;b^) , ztibom^ 
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^ti z. nt&z m f& ® *p iz m z m v & mm w z. & r * $. - 
m f& m © &m ffl © © & & m. m •*- & z. n # m * s . 

?S ffi -ft ft ( BP t> x Canf I m L < fcfc Canf \\(D ; & *: M Z> < 7 F ) 

© * u . ± is © # © i o x « ^ o ^ © m -& t & k , asft»«E*tc«iya* 

tSifcj^HJ**. - « K , # tttt , aS*»^««EK&tf±K©«^©rt©^S 
fcfc©«:*frMB©^fc*;i/#K«ttfc^tt£ftyj&t?;ifcK:«fcoTW§^&£ 
fctfffl**. MK©i£iti8?R©fli3©fc«>ffl*SBtfr5|5©»-&. «F it «:B8«l-*«Stt 

, ?S tt J« # ( BP t» , Canf I 3g U < Canf 1 1 © ?"§ '14 £ ^ £ 4> & < £ & 1 « © <^ 

K) ctt*©^in©ma'«^fe»;tfe»5i5&^tt)*siaiiaufe»*^6)*« 

Canf I 3gf L < & Canf IIOTfSft&^-rS^^^ KSr_hiE©<fc9l-^3tC'&«U 
H 1^ 3g U < tt36e>**^*©-S5^>*^-fe-fl/K:^fAL, ««JK:£E»bXtt«A© 

aafc^taiya*, « 8n»r n & « an, nw«SK fd-?, x u * 2/ 

/l/ , Mfllt, a y 

- -fe > f - 2? (4 , 40 , £ t> »J # 5 *< . *fiffl»5~8 Oli%^f flJTfeS. 
& ti © t? 5 „ 

& . *e *t . nil. tummmRxftit* xm* ^mmRVW&wmmm z-sts 
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t . z. n ^ <d i&m m mm® \z & » & * & <b (d m m & ±m z tx & . *f je i$ *s lb 

3 i: 4# ic *fj T* & & , n^m&mm £ «, iZt'ffl^Si^. 21? "T ^ £ "£ ?L 

(a) *si£*b-&«©3*s©4#ffi;&tfa^"*'<s43£©i!&*a&*, (b) s 

#©S5gtt©i&*©fc*©fr#S?Stt##feS^*5-fc©&«-fc©**WI8# 

* |g Iff it X , Canf I jg L < « Canf 1 1 © Jg ffi & * f § 

'^4< ilt 2 1©^^^ F (MiH. *J?j3s<fc%2«©'<:?*-K©ft3»ffl^fc 
) (#^T0flSjp!IiS?Si£S:^-r-S) «: tf-JB J« « £ * « « "f 5 . #9 *. . Canf I 

©?SttS:-€-n-?n^fs^«i< *» 2i®^^f Kfe-&*5*sz:i:*i<ai*, x & 

Canf II(Dmit*: J tn?ftm-?2>'Pte< ^210^^? K S: ^fc t 6 I i: UJ 
* , X tt Canf I©?gttS:^i-5^«i:< *» HC^^f Ft Canf I I © ffi tt * 
i-£^&<£*l«©^^^Fi:£^fc1±T&^^&;it# ! £ tt . *i 
■?tiTittieJWS«*gttS:5& , t*JP«:<4:%2o©1IH« ( fiP *> , # « « . 'J> * < t. 
ti 1 offiTiiait^-^^^fe) & ^ f S * ^ F5:7 U^^-Sf (Cffi^t 
5 3 t A> ffl * 5 . S * 7 K , mVT V )b ? y Canf 1 3g L < tt Canf 1 1 X 

tt Canf I £ Can f II©jffl-&-tt*»e>#V^fc^«c< £ *> 2 offl|gi?:IL#5. *i> * 
< % 2 o©fif$c£^^-£ 2 o©^^ 1 ^ K X tt 1 o © ^ K © >H J* tt & » *tf«fi 
©«3i±a l lF*L»S** 'J 7-*flie>iHfifc«©JBJ»T, ftf Cja^tilfctfffi 
5t5So H£(±©^*^$I^tfflfeSiS> HBSKXttJEfctC, ^iI7 1/;^ 
>K«gtt©*#tc«£LT*»frfi«5£tt«:i!&S** - t^tK*§. 

Canf I m U < tt Canf Ilfflffitt i t t 6 K S 3 - K t 6 c D N A ('X tt 

<ttS!©»tt»ca3^"C, S&©^S?gB#J£H5£L, f HT. Canf 1^ b < ttCa 
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Kf5 c DN AlCA-fyj ^*-T>C-rs^^ + 53-«;iB?Uffll»I'ffiS:^-rsit<E^-S:^ 
U-yift^Zt-^lH^^o tot, * » W tt , Canf I m L < ii Canf 1 1 CD ?S 
SltS^^f K £ £ tfT* & < > *8«©D N AC^'f ^ Xt 4 D 

Jfi#£fSKJSttXttT*III6£igRi£tt*J;:J: »J Canf I 3g L < tt Canf IIICftiK 
^WlzMm^Z^-MZtit-^'^^F (gEfcH5£$;fi£%j©S:R£<) tt , ^ © ?g EE 
© «S H |*l tc & £ „ * ^ ^ ^ K » , 3©?gf?!©3a?C;&0 t ^^^Ktc#J|tfj& 

o 

Canf I ^ b < l± Canf IKOfgttfeW^S^^^K i W t> , ffiiiXSftf 
(C «k »j £ J« L Canf 1 3gf L < i* Canf II) » , ffiffl t ^ t © ^flg B S 5: t S 

^fSffi^co^^-fttc^ffir-fe-So 5i , a* s * k » , -ibt, mmu & 

fStt © © T? % -5 o Z> s< zf "f- KliX. Canis f ami 1 iari s 7 b ;i/ 3f - CD & 5® m 

(BP -6, VO£fc«:a*Ufc. L^U 

;b >!f > & t>* flfi © J: *JSimsti«^#ttSJa:©fc«>K:«SAfi r. # W 3R 

. i © 18 ^ © Canf 1 3g= U < tt Canf IICfgtt&^-tS^^f-Ktt, ftfi © f< T © 
^111 fi I S t * 4 ^ i: ^ ^J,!?. ^ 1 1 5 . Slot. rt* * * "7 K »i , f&l 
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s^d v >? L x i* m it ? z> z t. <d m & mm z ? v j ytzzt&^mT'&z. 

frfr&mmit* M 7L \Z ■€■ *l & # BB * «t Canf I 3g L < fii Canf II I gE»? 

# S 15 BO tt . &«e&©»lll6l*#K:Sr-&LT, ^iI7 U;b^>ic»t57 
-(5«FC!)il|rf!|«U<t±lKflfffS:*U»&"^»*^. i©*JS4ftt©«tt. Canf I 
5g L < Canf IKDBf b< & T iffi X k? Y - ? * iS ti * 7 * K X tt * *l *> © US 
£fr i$! © ?U ffl T? fe 5 ( ^ IK JR 7 l/A<i!>CSt6r U;i/=?-f5&£fflJM-r'£> Canf I 
3g L < tt Canf IlfflcDNASeSiiltcSO . i *l 14 . **JPflCJ$3tt©A 

• ^hn-e©WSai»cfev^TBX0tTiMlfifBIBK:i&»S:^A6BJfctfT|Bflaxt: h 
- ^ £ n - Kt6ffifr©*S*aSt5^i:C ioT^ltfilfctfffiJltJ: e> . 

6 © i: » fl U T tt ir* . ifflffiHtcj3^T5lffla*iTv^*-t^T©##S: 
«;&tf4*BIS*ifc*ISrffiH©rt*«:. # # £: Utlii:Sffit§. 

IIMl : m m L fe. Canf IffliSIl^J^ffi 

7 7 -f — -T- -f - W §g L £. Canf I g £ II £ Aalberself ± ^ £ f§ ( de Groot ,H. 
^ > ttf UJ ) o Appl ied Biosys terns Model 477 A^C ffiiz-^^i?"— &^->-^-f > 

7 -< - ;i/ * t # > h A y (HTH) T$.;Mft%f (Model 120A) £. & IZ fS V* T 
, ft <H b fc Canf ISBI ^IM^SLfe. Maj^D^^A, # M 7 ^ ;b * □ U K 

$ & , ^175>ffl^D7?i:0-7^1/7JbftF ( O P A ) & ffl ^ f: . 
Brauer.A.W.^ ( 1984) Ana 1 . Bi ochem i s t ry , 137 : 134,142. ^y-i/b^-Y^^r 
;Mfc £ . # * * 'ft S 7C M b 'J -7* 4 y £ 4 - tf x ;b f U 2> > &C «fc § PI B# 

7A*AftkftCif *t**'J > III 4> T' ffl I i: * o t * o „ An 
drews ,P.C.#. £>*Dixon,J.E. , ( 1987) Anal . Bi ochem is try , 161 : 524-528„ 



Zl©*^*^$:fflV^T, N5K3g*^Pf^a*l,TV>Si:vOJ£Ai(f©ffiS- (Schou, 
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C.m. tuffi) IC^bT, Canf lSfiK©N5fci8©K#f«:*£L-fe. * *t 2/ ^ ± ;i/ 
©OP A^n y *>yt*l:tta©N*»iJ!I^fflCJ:';HSSnfc6 5 7^ ^ 
^^S©N*SgBB?'J«. *r£fcS&ftHi#J«:*IL"CV*5 (05) „ £<P Canf Ig 
6 S ffi W li , CN B r HS^^f K©S?Jd*f C i y «B S nffiB S nfe. - 
>!r>^^5^7-f;i'^--7 r 'l'X^±-C'© Canf I CD W > • 2/ N - C N B r Sftli 
. 5g & 5 S S KBB^Tff $8 £ S# U = Simpson.R. J.R tfNice.E.C. ( 1984) Bioch 
em. International ,8: 787-79 1. > ■ J/ h d - C N B riaofflC, 4 4 -»J- >f # 

©r^yat&^nv^bfc. -f^-J/h'J-CNB rSft©5iritl:« Met 

4 6, Me t 3 0&£>*5fc£nCDMe tfflftSCIJO ( ft Me t 1 0 3 X' & 2> Z. 
i: # 33* 3 *l fc ) tCffiStS 3 oOiSftEJOSBSLfc. 1 8+T-f^;KZ>ftCDK 
450PA^n-y? (P r o 6 5CDf ) tt . Asp 8 6 J f©S5!Ii:lbf:. H 
PLC (Applied Bios ys ten , I nc . .Model 130,C8# 5 A ) T'^^LfeCNBr^ 

K Wi © K #J # *r tt . 11^ N * Sg HI #1 £ 9 4 7 ^ /»«l3S*T*ifciRl/fe. 
OPA:/n-/3f>?'£#e>-f> • S/h^-CNB r SSttX, 3 9 7 ^I§I 
© ^ ^ K ( JS IS 1 04-1 4 2) & % PH 5£ L £ „ §4B N ^ 'J 3 i' /bftffitf 
, c DN AA>f)Ig 

^tvfeT^y^Se^Jft-Bffi^tlfe (Asn54-Ile55-Thr56) „ 

5 a ft BE n ft *f > Canf Iffll 1 e 5 5&l|tTh r 5 eSHSLfe*. 54&T' 
fa % |W| 5£ L- # o £ „ i *l tt , » 8R ft « tfe # » Canf IfflAsn54f@§§ 

£4:;&tf*©{Btllf#fiBJlH!#lftJ£#© h U 7;^n»Sj?!il(:MbtS5tt'S> 

fi& fflj 2 : >f 3lgTBfr6g)mRN AOiM&tf 
Canf I© » □ - — > y 

M^SffitCck »J#^4xfc 1 E©*/^&© — St®*rl**i^TlB'fe Tufts Universi 
ty School of Veterinary Medicine (Tifi-tvV. Worcester^) ^^ttt, U > 
K««ifi*«tCT«G»b, K7^f 7>f ^±Tffi%K*Blfe. R N A £: , # St ift 
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ICjCffi. ( Chirgwin , J . M. ( 1979) Biochemistry , 18:5294-5 299) (C f B M 2 *l 

5m lfflGTCiBf « ( 5 0 % w / v jf 7-^ J'f t ^* - 0. 

5 % w / v N a ^ ^ U ;b -9- ;i/ n S/ > , 0. 7 % v / v e-^)^iJ~fh^9J 
- ;i/ , 0. 1 % v / v Sigma Ant if oam A, 25mM > l>|t h 'J ^A, P 
H7. 0) K MM L T m M ? & £ T' )\s t- V V X < * V - IZ. V fc. * Z.<D¥§m*P 

y-S?ffli£lt*f-«:ji-*-££K:J:y*IWrt,;fe:. Iffl«|»ilf^|5: 3 K r p m T? 5 

2 3y-9"ffiiiStf & 5 K r p mV 5 ft US * gfi"e3S'b#l«LT 

3 * ■& fe . 3©»tRS:CsCl^yS/3> (5. 7M C s C 1 , lOmM E 
DTA pH7. 5) IICIILT, Beckman SW41 TiD-^-lCT3 5Kr p 
mt'l 61^2 OtflS/^llfc. ± » & » T . RNA 

^ 1/ h 5: 7 0 % E t O H T' i ^ , #C ^ T? , 0. 3 M N a O A c , lOmM E 
DTA) 0. 1% SDStfUCSSKiSLk. 2§C?)i*E t OH&Iit, K ^ 
-fT^^lt'ttil^ff^ofe. R N A & iS >t> ft M tZ. J: »J * 1/ <y h ft L > 7 0 % E 
t HOT'iftV^, -5-LTTES (lOmM h'U, 1 m M E D T A , 0. 1% 

SDS) * K # » « L fc . * #S 1$ IR * , ~ 1 . 8 m g T? & o fc . 

-*|CD^*?TScDNAS, ±|EO R N A H $g .« ?:f> ^ 1/ - 1> t btffl 
VNTaeijE^fCT-S-J&Ufco 4/ig<Z>:£RNA£Et,OHtfc^L ( Boerhinger Man 
heim^y 'J a->f > 6 fir 'J 7 - t LTtlS) . 7 0%EtO 

HT'gtVN, fit 1 0 /i 1 ©d HzOICSMLt. * 'J J d T ( 1 2 ~ 1 8 ) 

6 5 0 fi g/ml i:»iTRNA5:7 0 °C T* 5 # H3 ^ ^ U „ *±T?ft 
j$ # £P L , 1 /* 1 (40#fit)©RNAsin ( Promega) ?:^iRN7-^tC 
Mt6f ISItLTJllxt. BRLX-A°-X*'J^h ( ffi * ) a* ft ¥ » * * V 
h#&©J»#&«fc©J:3K:in*.fe:4/tl©5X»«ift, 2 1 © 0 . 1M D 
T T . lMlOlOmM dNTPiS^*. Sf6*&3 71CtC360fflbfelft»C, 1 
Ml ( 2 0 0 # & ) ©*--*-** U^N ( ft ft ) «fi^^^^&*D^.. K J£ & 3 
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J: U ih 3 * , - 2 0t;i:«#Lfc o 

SI^MC, P C Rf d (Lee.C.C.^s, ( 1988) Sc ience , 239 : 1 288- 1 291 ) (D M O 
PAC (I^t'J df? 9 l/tf Kt^7-f Alfcc DN Affifi) ft Iff S ffi ^ T 
, «!R5aHffl75 ;» 1 4~29S3-Kt6 Canf IfflS^fi c D N A 
. ^ITl!cDNA|f>yi/-KlT. Efcj^ Canf Iffl^|9~l 5 ( SEQ ID 

NO: 3) [Hi, S 1 A (SEQ ID NO: 4) X 1* S 1 B (SEQ ID NO: 5) ] & 3 0 
— 37 ( SEQ ID NO: 10) [01, A S 2 A ( SEQ ID NO: 11) X (i A S 2 B (SEQ 
ID N0:12) ] ICKillfe^^'fV-jit (Applied Biosystems 392 (C T J* ) 
i: # IC J§ V\ T , ^2®2ft£i*--fX (~ 3 X 2 8 7 U|EP^84bp) ®DN A 
®T # £ , P C R ^ 7 h (GeneAmp kit, a%ftvY, Norwalk^E, Perkin Elmer Cetus 
) £ , Ik <D Zf O f £ Pk JC . MJ Research = — if J V ^ - \Z T ft ^ X V£ MSr Z> 

:k#|lj*6: 4 0 X ( 9 21C 3 0 ig> / 5 5 "C 1 # 1^ / 7 5 1 # H ) . 

•^7^7-^5' sib/3' AS2B\t. fm^n^mn^MJz&mizrmm 
u # , 3 ft ^ <b , m n - k m « k £ ^ r n -i */ y m m # t t ( a x « g ) t? it 

if® U #T fir S: , -tMf->yayh±{CT, T4^U^i7l/^^K^-7--1f5:M^ 
Tr~ 32 P ATP7?fSb£|^gP«itU^5!?L'^fF^a-^Do g^P 
-71 (SEQ ID NO: 7) [ Canf IGD^S17~2 4 ( SEQ ID N0:6) IC^<] t S\ 
<< -f U ** << 

X 3 it £ „ *9«gLfcWr#«:^";i/-.** 'J ^KS^5^; <y K * # * - ( %Vlt%- 
7, San Diegoft, Stratagene) f£ {C ? D - 1/ -ft L f=. fC , Sanger CD i? "r * 

( # /W . Cleveland^ . USB) £ ffl ^ T @B #1 & j£ U , 
f£ ^ Canf ICD^SI 6~29S:iEii:3-KLT^5itS:SLfe. 

H m fC, ffi $S U fe Canf Iffl75 ; I!B1 JIJ i s ^lS S S ® SI 9 4 ST'lt 
£ @2 #1 fit ?8 & £ f£ L £ £ £ IC , Mfi$fttgP7>S5 Canf IcDNA (SSl 4~ 
8 7) COMOPAC PCRtfflglCjS^T, frfc&^^-fV-M&ffl^*:., 5' 
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Xlit>^^7^V-SA (£S«14~20)&t>*SB (S12 1-2 7) fct . 

#J © Canf I © gp # W c D N A IB JiJ g ^ < * * b L £ #)• T' & U , ffi £ , 3* X 
& 7 > -fe > X :/ ^ -f V - A S 3 A ( SEQ ID NO: 13) ( H 1 ) & t>* A S 3 B (SE 
Q ID N0=14) (g 1 ) l£ , ® S 8 8 ~ 9 4 C 1^5 < il t 'J i J! ^ 1/ t f K t' 

0 „ ^ H f: 5 ' t^X^Urf?:* — ©3' T^^-fe^^SIM^'^^V-fc 
& fC J8 ^ 5 1 M <D M m R IC & V* T _t 13 © & ft £ J8 ^ & P C R © ^> - >r > i> -V ;b 
^ > K fc 33 ^ T (iD^lJSO 1 / 1 0 0 ^2(©gj£<Ofetf>0>-5 : ->'7l/- 
h b T JB V* fe ) . fSSftJt'fX ( 3 X 8 0 7 $;if ^ 2 4 0 b p') © D 

NA»rfir«:fi*B , *5ii:#ffi#S. 113' yvft^^t'J^AsaBtt. * 

U =T A S 3 A «fc »J % , SP # W ft 3P Canf I c D N A ?:f i t S t S) ffl 5 ' -fer > X 
U 

zf©^i^L£tt£:i8*£-&fe®-£tC, -Iil»T'feofci^. 3 *l & ^ 'J . □ 
O^SItfTT (AgKliG) tlt4<GTXICj:oTr-K3ftT^S: 
£. %: m 1%. -t Z> . 10 2 4 0 b pDNAffiftt ^^-^^U^hKS^^^^y 
F^^^-fftc-y-^^n-XCLT, ±iB©<fc"5JcBBW*jgLfe. ^> tt »J . fit ^ 
& Canf IcDNATfiSItAifllBLfe. Sfi 5 4 C ft » S Canf I © 7 5 ,/ IB BB 
?iJtffl*fcnfeSl!() ! 7X/t7¥>T'S5r i:?:, Ik o> mm k m ^ ^ T & m L t=. 

: i) sess^^lftf icj|i5 4 r$ ;ii'yt;i/«tiiija*i*!*»ofe 

1 t ; & 2 ) 7 X A 5 > S # , N ffi 7 'J n $/ ;i/ -fb © n > -fe > -tf- x SB #J ( 
N54 1 55 T56) ftfC fc £ ^ h „ r ft 6 ©f - * li, N54SStfN|S 

Canf IcDNA®3' RACE (cDNA^^CO^ig^iPS 

) P C R ^ D h 3 - A 5: ffl ^ f: ( Frohman.M.A.^, ( 1988) Proc. Natl . Acad. Sci 
^,85^8998-9002) . ± * M T B R N A <b © $ 1 M c D N A J& £ _t IB © «fc ? IC 
ITlTiof:, fil, JM3*'JdT?i'l/*f-l f feS)S©^5'f7-iL/T* , J 
Jd TCfttoy CfflV^fe. J M 3 7 5 -f V - ( SEQ ID NO: 22) ft, * U =T d T « 
©5" «IC3-KSnfe~4 03ij'U*fK©afi*«:tt4 (02). * *l tt 
. cDNAS:ff*t6fc«>ffliK'JA + RNA©^5^$>jn:|BLT. 3 
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0>8EfcI©5l*U:*-^K«St8:, ^4 cf>0 c D N Ai?ftO 5 ' 3i IZ pi ^ & 
€> „ MOPAC PCR##T;fre>tf>glE*n© Canf I c D N A IE #J {C ft < * X h L 
fe 5 ' 7 5 >f V - S D (*SS 7 3 ~ 7 9 (SEQ ID NO: 15) ) &tfSE (^ft 8 0 
-8 6 (SEQ ID N0:17) ) i IC ® J M 3 ^ 7 V - IE?lJ ( JM3 - 1 ( SE 

Q ID NO: 2 3) &t>'JM3-3Bam ( SEQ ID N0:24) ) (Cfi:5<*;*hL£:75 
V-5:±IEfflPCRRf&T'ffi^t (fiL. PCR^DjrjAtt. 4 OX [9 2 
*C 3 0#/6 0'Cl#ia/7 51C 1 # IB] ) . ~500bpO^^©DNA 
^T^&ifipiLfco ^t-t'giltil*'J Utf FDo ( 

SEQ ID NO: 9) [Efc^ Canf ICJII 8 8 - 9 4 (SEQ ID NO: 8) ] ICMtS^D- 
/SiHfci:!. iC/O Ktt, J\ -f 7 U # -i if - 3 y iz o T B§ T* & £ 
;i £ # ¥0 L £ „ 7 5X5 >y KK?#-tfJlc-9-7*D->4fcLTDNABB#J##r 
b ii ^ 5 . 3o<Z)Ii&5as^B53' Canf Ic DN A^^gStlfe : Canf I ( SE 
Q ID N0:61) . 2 Canf I ( SEQ ID NO:62) & #3 CaDf I (SEQ ID N0:63) (■■* *l 

19 C^LT$)5) . 2Canf Hi , .*?*-y9%&£. J t<D&.ZlZffi<T* 
A 5 ^ > - 7 O U >*f&n - Kt6iJ!6«Lfe. £ixe>®aSftffi*!l#*rK:o 
^T©*Hl«l»JSStt, ?^©3t$:^-i-Lfe: 1) N Hj*f B?JM A K L L G 
R D P E Q • • • ( SEQ ID N0:64) 5 C N B T ffilt ; 2) D P ^ C » « 

,£.£>* 3 ) OPA«UC«SJStt7!*4i:flfll/, fffi(Dt-^T©NH2^^ti^© 
^ItcJ: 'J y ? Sti5 7^ ISWf-^ 5 4«t5^n 'J ^ BR . 

«f 9i Canf I©5E**SeKiB^I«-«ftt» rt»^n U >»iCfe W 6 O P A^fftii 
£ C BE #1 (M) AKLLGRDPEQSQEALEDF () EFS () AKGL 
NQE I LELAQS (E) T ( SEQ ID NO : 65) J:|t5CN B r |f^5:liSl 
fc„ SiSaSOilStt. mn <D) P E Q S ( E ) E A (SEQ ID NO: 66) £ 
ItS^^f KJlftLfc. 3tie>©Sa^S?iJ^#rSt>' Canf Iffl»d»oDN 
A ? D-^^^A^fflMIr-^ li, Canf I c D N A t ^ § 3 ' * SB # ¥ 

I $ ft T ^ ^ ^ I i: £ U „ 

W 13 Canf KDWtFl&fefr (D T 3. J W.M W tt ~ * £ 3 ft W c DNA 2Canf I & 
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3 Canf IKJ:y3-KS*lfc*>0>i:a>Jfc«itt, 3 ' cDNA©#-»©«#lfi£ 
MB © Canf I^^^KDSUODX^^-Y 2/>^T»ofci^ £ ^ L £: (»^ftc DN 
A 3 Canf I tC ^ T , ^ICCN B r iff©N H2*i|*f)fflgi#, * Iffl 

gI4LT<. IttfflCOOH*»8SKlS^LTBIi}S*it ^6*>ca*Sftfc 
vn) . ^©M©xy5^i'>y(0l/'<;n:iSII:tt^Sifl)cDNAiZ>KSit 
#f fig 6<J {C, Canf I c D N A © 3 ' *S8©J:iB©PCRi!J«l*, #-©-^^fc~5 
OObpft©DNAt0T#££j&b£o U U # <?> , 3 o © ff # W 3 ' cDNA 

, 5 0 0 b p i »J I 

ft (C S V> X Jg V* =fe (7) T* & o fc o in», © & < ft « 1" ^ S Canf I c D N A 

PCRJ9iCJ:»JJ84tSDNAi^©tyi'n-->^.TffflV^^5'f7- 
tDSSlCt 3- FStlSIHRaJflCSr^i**©"?. # & # c D N A # 1*- ^ * n 
-VftSftfelfc&StLt. ^ *l & iC , iit^g Canf IcDNA&^-TPC 
R*^%$:f!l^^>F5J^bT--fe (Zl©^^lCtt, 5' EcoRI2fetF3' B 
a m H I ) T* M ffc L £ £ tC , 1) S * £ Canf I c D N A < t * 2 o 

©Wr^KlWWT^tl, 2) ^*lfeEcoRIStf/XttBamHI|fife4t(X 
=>rV>£>g"r-2>58£8l§© Canf IRN A|?ftfflMfflX^7^ S/>^^e>9§^Ufc 
|4c DN AA!t^9n->ft$ftSl^iil^6. iffl^ia&a^feftKl, 5 * 
**Kia^©1WIS»3lSfflffi : fe^'t*«ffc'5fc^9>fV-S:-&«UT Canf I c D N A 
©3' *^©RACEPCRi:fe^Tffflbfe. JM3-3*'JJfe, Bgll 
IS5' *»JC»g^L-CS^BfcU*: [JM3-3XB (SEQ ID NO: 21) ] (|2 
) , *fi * , 5* y5-fv - S D&tfS E 5' SSCXh o I Sffi?:fflV^ 

L [X S D ( SEQ ID NO: 16) ft t>* X S E (SEQ ID NO: 18) ] (12) . 
£tt&ffl*ffcfc:75>fv-;fctfJSA|&0*fi*fr&ffiv*T, J M 3 © * * hlfeP 
CRtfi*ST»cDNAfcy5'fAlfeftl:. ^^--^WHUfcDo g^D- 
^4 [ ( SEQ ID NO: 20) , fj£S&Canf_ I (SEQ ID NO: 19) 1 5—1 2 1 ] 

{C /\ A -f V # 



A X ir £ Canf Ic DNA©^^^3' 5fcS§S:-!i-?"*n->'ffcLTiI£lifcj£bfc. 
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as # w c dn A<z)iiR$ftfe7^ ; mm wit* lasii'jf-^ t e tc - gt u , 
ih n R > ic ffi £ e> ntnc h & § 67^ ;l5:lfibf:. *n--:/$ r 7-T--f 7 

T^h^^2®^tife©T', EcoRIStfBamHiasfifflMfli, 70 & 3 ' 
Canf Ic D N A CD n — K fl $c f*MC M ffi 2 ft £ .> 

Canf IcDNA©5' 5fc 3& £ , 7>*-KPCRgffi ( Roux, K. H. >&. tfDhan 
arajan, P., (1990) B i o techn igues , 8 : 48-57 ; Raf nar , T. ^ , (1991) J.Biol.Ch 
em.226:l229-1236) & ffl V* X V U - y it l> . l*i®^lT§ c D N A 3f 
y h (BRLX-y^-X^ U^FcDNA^fSJ/^fA) £ #J ffl L T , c D N A CD 
®2i^^©RN7-t*H^7'f ^ y if (D^m (Gubler.U. , & t>* Hoffman, B.J. , 
( 1983) Gene , 25:263-269) feffl 1>T tJSl b fe. M 3$ — * ft c D N A & 7 > # - 
T^^*-fC^-f^-^3>b, *UC «fc U , c D N A © 5 ' tC& 

S $ -& £. (SEQ ID N0:25 ; SEQ ID N0:26; & Zf SEQ ID N0:27) (S3#I) „ 7 
VA-i^JtCloX^^^fT-l:, 5" izy^-^^4^- (AP) HT3' 7 
>-5 L -fe>^^ p 7'f-7-ASA (SEQ ID NO: 31) [ j£ £ 1 8-24 (SEQ ID NO : 30 
) ] RXf A S B ( SEQ ID NO: 33) [j|1 2 5 - 3 0 (SEQ ID NO : 32) ] CD * X h 
L *f (PCR©J/-<r>S/^Jl/59> F (40X [ 9 2 t 3 0»/6 Ot 

53 ] ) CJ3W5MOPAC PCRfr^CDgEftJCD Canf I c DNASJOKi^O 
£ & (C flj T , Canf IcDNAffl5' * « S: i(? W L (1° SUd s 7>* - K 
cDNA^-^^lz-hT'S' A P / 3 ' ASB^v-fV-^ffl: 2° £ j£ 1 / 1 
0 0 CD 1 ° Sf5CDT->^U-hT'5' A P / 3 1 AS.A^^^fV-ftffl) . 2° 

SlSffl7^n-^y;H^aid«ftt< ~ 3 0 0 b p « CD 7' □ - K /t > K «: a* 
LfctiK -ttltt. U-f->^P 9 h^lfC* V^T, ^BCanf_ ICD 9 ~ 1 7 ( 

SEQ ID NO: 28) lcS^< 32 P= 5 r^--^«iaL'fe^«^ , Jrf5?^L/^-^K^ , a-^' 
Dog^"D-yO (SEQ ID NO: 29) (@3) tA^'J XLfe. if « U tt 

^;b-^i"J7'hKS7"7^5 7 KtlCt^^D-^ftL, D N A IB ?'J # 
*T tC fc . * © Canf IcDNACD5' SfcSBfcOTOfltlSttS:. -effl»^W c D 

N A CD 3 ' IC £ S f£ ^& Canf I g H CD * :&] CD 1 3 8S©#fiC J: »J t8 I fe. 
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fg^aS^W 5 ' c D N A © E #1 te , W. 126b P MSL, B Canf I * (C 

li Jl <b ft & <^ 2 6 7 5 ;lffl'J-^-BM?:3 - Fbt. >7 l/-A(Df ±3 
K > » fiffl>f-J/X-il-^f*i>3K> ( M - 2 6 ) © 5 ' {! IC H, ft £ ft 

j& o fc , * ft tt . 7£ © s s tc <t x © >f =. */ x - # - n K y t* & y . i*g a$ 

* ^ # - > n K > T? li <^ : l) **itt«3l»*ilWffiJCfeW6H8RBB4&©fc«)© 
a y -fe > X BB#J (Kozak.M., ( 1986) Cel 1 ,44 ; 283-292) P«g tC if * ii * ft T 33 l J 

2 ) ^ J® £ ft £ U - - IE ?!I # , Canf IfcWfSK:BB«"tSSeSt©U - 4f - BB w 
fcWSlcffinttTf** ( T SB * H8 ) o 

ilt * Canf_ I c D N A £ J& ft L . B« & P C R4«* t b t fijfiS 
#J8:5£UT#^-©:n- KSJOfciSLfc. PCR£j£tpK:ie*I2ftfc c D N A tf 
tCS»J*<#ASn4'BriBttS:*/ht'tSfc»tC, P f u I DNA^U^^-i? ( 
*U7*JI/-]\ San Diego^E , Stratagene) S:Ilr>t 3 - K c DN A S:f il/fe. P f 
u I DN A^y ^ PCRifi|:TaqDNAjKV^7--lrJ;'J%*ilC 
iJ?J&V^^--^-©8Ry L**#AL*:H£i:#:fciltfCa*3ftTHS ( Lundberg.K.S 
., (1991) Gene , 108 : 1-4) . P C RfiK* & ffl * n - >ft S ft ft ^ D N A ffift ffl 
figflBJflftjeiCo^T*, PCRtptCDNAjKU * ^ - i? fC J: ijftaftiftl© 

isysrjfc^jcR&^^ST?**. fa & & e> . # a* s s y « . pcr^^^i©*^* 

5 > #* IZ -frWc £ ft S 7> & T? * § (Gyllensten.U.B. , & t>* Ehr 1 i ch , H . A . , (198 
8) Proc. Natl .Acad. Sci .USA ,85:7652-7656) . *BIB/K#I8fcj£K:fflV*&ftfe"79 
-fV-tt, 5' -fe^Xleader e x t 'J J ( SEQ ID NO: 35) [ Canf I © 

S- 2 6 20 ( SEQ ID N0:34) ] & £>* 3 ' T>^"fe>XstopBglII 

;fr U =f ( SEQ ID NO: 36) [ Canf Ifflff Jh3 K>ffl 3 ' 14 0 b p©24i#i] ( 
04) & ■£ A/ £ . '7 r "n^vA40X ( 9 5 TC 3 0#/6 45 

f$ / 7 5 "C 4 5 # ) &_LgE©^5>fV-;RtfP f u I D N A 'J^ 7 - €t ft t: 
fflut! ~ 6 O 0 b p^0D N Aifr^f ib, £e ^ T ^ ft £ 0 . 6 % <6 IB jft. T 
A'n-xy;i/±fA> Fi: LT«lfe. i©-7 r ;i/X^'<x2: 7 o x: T* IS IB L . 
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32P«li»Lfe*U V* FZ-f^J^-trftmOlrV h ( Ampl iTaq-tf- >f ? 

)l> i/ — *r y i/ 1/ if *c v 3%fi*jY. Norwalk^E, Perkin Elmer Cetus) 5: M ^ § 
PCRS^iJftgciDfefiXiDr^y^-btlT^ffllfe. ^D^ASOX (9 5 

°c 309/60«Kii68t 30 #) & ^ ^ ? ;i/ ^ - -!r > i> > ^ (c ffl <^ 

. i|(ll/fccDNA«)|!i^6©*3» Canf Igfi5R©BJ!5i&fiJ?iJ£ *#•?>£.«)© P 
CRS^JSS^ l>7fi/-5:, TSacO-fe>X^^-fV - : s t a r t ex (SE 
Q ID N0:37) ; S B ( SEQ ID N0:38) ; S K ( SEQ ID N0:39) ; S E ( SEQ ID N 
0:40) ; R ?>* S H ( SEQ ID NO: 41) it)! ( C 7 > ^ "fe > X ^ 5 -< ^ - : Do g 9 ( 
SEQ ID N0:42) ; A S K (SEQ ID N0:43) ; A S B ( SEQ ID N0:44) ; RZf A S 
J (SEQ ID NO: 45) £ f% \\ X @ 4 tC ^ L t- . fifegR Canf ISSRS3 - K "T * *t? *B 
bfec DNA©PCRD->f {'AS/-^> > >>i f ^ffli. Canf \ <D 9 U - y tt.%H ft 
69c DN A*?>fiJliifK:fte)nfcDN ABJ9S:iSt6fefta)!2lCfiofe (14) 

D 

Canf I©pTtl*^«^fi&«ffiS:«t»f*fc«)fC, * © T S ./ ffi #1 «: GenBank 
, GenBankUpdate, EMBL , R Xf EMBL Dpda teI2 fi f= - * /< - X © SB f\ (9 2 *P 6 j! 
2 5 

B ) t . NCBI BLASTS y h>7-^-9--^X?:flJffiLTit;i«Lfe (Altschul.S.F., 
( 1990) J.Mol.Biol. , 215 :403-410) . Canf Ifljfgftg 3 fg (fiElft Canf IS 

a a * tc js m $ *i * v^ y -r ;u @h ?ij % -g- 1? ) » , * © 3 ^ © s a *t £ ^ *a ft 

£ L £ : 1) fc h © von EbnerJ§§5§ 61 ; 2 ) 9 V h ( V E G ) © von Ebnerfll 
lailSIft (Hartwig.S.^. ( 1990) Na tu re , 343 : 366-369) ; R 3 ) ? y b 
© * St 44» ft 3B S 6 St (Pevsner, J. ( 1988) Science , 241 : 336-339) . von E 
bnerj»tt, § T 1» T* & »J , «[zKtt#^£^tf*J^»tfl;K:W-5-r6i;®*>*l&* 
i®IfiS5:l$tt3.i:^ffit5„ von EbnerlSBStt. BIKRfHtt^-f^-V'J 
7-C!)^-/'!-775 l J-tClt5 (Godovac-Zimmerraann.J, ( 1988) Trends Bi 
ochem. Sci . , 13:64-66) „ Canf I £ fc: h & 5 y h © von EbnerJH gflf tfflflffi 
ffi 19 14 14 , Canf I AW 2 © von Ebnerflgg aS®aiH^tfe l J#S3il&^bT 
V* ■& . 5S * -5 T-* - # {4 . Canf I m R N A , von EbnerJB5 ^MStSSilffli 
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£ <^ T ® It ic 3§ 3 *i T £ *K :?Tjy{TMi^«bT{£i/^;i/T*Lfr^31LT^& 
^ (y-if^^n^h^^fT'^m^lg) rtfe^LTv^. 

Hjgffl 3 :»gg-LfcCanf 1 1 CD g S K @H ffl # flf 

7 7 -Y - t-y - »»{ L fc Canf I g fi M £ Aa 1 bers elf ± £ ft £ (de Groot.H. 
*&&) = Applied Biosystems Model 477A$C ffi t/ - >T > -9" - & * > - 5 -f 

>7^-;i/^;*H**>h-r> (HTH) 7S>>lfc#*r (Model 120A) & tC ffl ^ 
X. ffigjlfc Canf iSag^ffi^l^gbfe. Iffi^D^^A, # « ^ ;b * a 'J 
FllllffllSSI^TT? ymiSiRS:a!c#Lfe 0 u > # 7 s 

S « IC & , 8 1 TOffl^D-yRO^^l/yil/f t F (OPA) S: J8 V* 
„ Brauer,A.W.^ ( 1984) Anal . Bi ochemi s t ry , 137 : 134 , 142 „ -f y • Z/ h Q - 7 )V 
*r 71/ -ft £ » ##ittl7tSF y^f A*X7^ > £ 4 - bf ~ ;b fcT U y > K: J: * Ef 

7 ;i/ ft i: ^ i: x f ;i/ =e ;i/ * 'J > 1 f I * T ffl i ^ ' C i o t & o £ . 

Andrews, P. C. R Dixon, J. E. , ( 1987) Anal. Biochemistry , 161 : 524-528- 

:<0*ftllSfflKT. Canf III 0 I® N *® ©S^I & 9t£ b KM.?s 7 + 

)V(D o PA^n y * £ ft ic ^ ifc © N * ^ @E #J # #Hc J: *J 1^ £ ft £ 3 8 7 ^ 
-/BfcJS3l©N*SSH!#m» SrSifcSBKSiai (SEQ ID NO: 88) fcSU^* (El 
19). 

: jjgTj»eig)mRNAg)ttifiR^ 
Canf I I CD ? □ - — > y 
Canf II^^D-->ytSfeS)(DXl>7f^-5:Il 4 Ca^to cDNAfe 

i|I IC £ ^ T , dsDNA£PCRffltf)^>7 ,, U-h£LT, Canf I I <D 7 ^ 7 & 
SB m K. S r3 ^ X -r "9 s > L R -z> &] 

'H•^^^M•/5-f•7-il^^CMV^T Canf IIcDNA©Wr^rS:*t*IL/fc. PCR 

$L&m & ? )\,mm l . &v*-e, ncteiBja^jefc^^fe. * * 1/ a- * k « *m . p 

C R ffityo ifi Canf IIcDNA©ifrt:*tii:tl*K:Lfe. Jg & S U * 5 
- i? 31 « & fS £ , -m&^mKZnZt-to^ Canf - SrffiV^T 
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Canf lie D N A # . 

*3RSiB»C «k »J » & *l 1 E5© * & ©SJrll ft ^Tffll & Tufts University Sch 
ool of Veterinary Medicine (iVfi-tvV. Worcester^) "b # T , U>^^W 
&?§M{CT?ft#U, K7-f 7>f X±T't%!C«gLt. RNAt # H WlC £ 
(Chirgwin, J.M. ( 1979) Biochemistry ,18:5294-5299) tC 13 M 2 tl £ O 

[CLTiffiLt. 2 o © JJIS ( 5 0 g ) £tt#N2T?#«KLfcSLtti:SL#T»» 
L L 2 5mlfflGTCSIiS (5 0 % w / v ^7-5?>f tJ'* - H 

, 0. 5 % w / v N a ■ ^ ^ U ;b * ;i/ n 2/ > , 0. 7 % v / v j8 - * ;i/ # h 
X # y — ;i/ , o. 1 % v / v Sigea Antifoam A St.Louis^E, Sigma) 

, 25mMj'l>itb'Jf A. pH7. 0) tC !S *S L T ^ £ * T' 4< ;i/ y 
^ X 5 t - IC AMt fc „ IfflSHlCfCffttSyyADNAfc, S ?fc © Si tt # *> 
« J f>{STLft<ft 

SST?#«^16y-y©a#»fc»'*-4:K.fcy**WTl'fc. ^fflI»Tbfci« 
UKr pmT'5^H- gfiTfa-frdlbfe. * ^ T? > ± » «: , *) tt ^ «t ft # <S 
T0ft<&4*T2 3^-J?©ffi»tf-S:aiT»iU, 5 K r P m T* 5 # R , S 

ffi"e38^#«UTfi*-&fc. :oliscsCH^3> (5. 7M csc 

1 , 10mM EDTA pH7. 5 ) ± IC S JI L T , Beckman SW41 Tin - # 
- (; t 3 5Kr pmT'l 6«^1 7TCT?a^d*Lfe. ± » «: » T , RNA^b 
>yh£70%EtOHT*Sfc^. I^^T, 0. 3M NaOAc, lOmM ED 
T A , 0. 1% S D S cpCSISbt. 2S©«7kE t O H T , K 7 >f 

7^^±t'ftI^ft4ofe. R N A ft 5S i& # It tC J: U X 1/ *j V it L , 7 0 % E t 
HOt-iSt^, -£ L T T E S (lOmM h'JX, ImM EDTA, 0. 1% 
SDS) <f IZUMM L . S #1 Ift 4X * > £ R N A © ~ 5 . 3 m g T* % o . m 
RNAiiRNAfr^'Jd ( d T ) -fe;bO-X;*;5A_h©?nVr-?*^7-r- 
fC.1: U . Aviv.H. JttJf Leder.P.tC J: »J iBIK 3 *l ( Proc . Na 1 1 . Acad . Sc i . US A 

, ( 1972) 69= 1408) Sffl^tWlfe. 2 0 /t g (D ii< U (A) R N A & 1 . 7m 



(59) 



8-507436 



flgd<U (A) mRNACI*|cDNAAfflf}|li, fig ^ 65 # PS (Ausubel^ 
(1993) Current Protocols in Molecular Biology , John Wiley S Sons) £ 
ffl ^ T 4? & o £ o ^H:, aK U (A) RNA5:cDNAC^-t 

§ © , Amersham cDNA^J$S/*^A:/5;*£ffl^TSg^#<a#|llfC&oTfi : 
& o „ 4 (igffliK'J (A) RNASfV^l/ - h^ttB^Iot'J JdT ( 
12-18) Srffl^TSBl*-&*RS:^^^AL/fc. R N A / D N A /W :/ U >y K 
^(DRNA$:RN7-f HCi 'Ji* b. $ 2 |J D N A * H 7 - ^ I 'J 
£ J* L . l*|cDNA^SL, T4DNA#y*9-1?;&tf*»»DNA 
ij a if {C J: U $»E 3Ss ft L ('Gubler.U.&tf Hoffman, B.J. , ( 1983) Gene , 25:263 

) o 

fi^JtC, P C R if if§ (Hullis.K.B. & Xf Faloona ,F. , ( 1987) Methods En.zymol 
,155.: 355-360) 5:1^1, MlSfffl? 5 ; I 1 6 ~ 2 9 (SEQ ID NO: 97) 
3 - K -T £ Canf 1 1 (3D g|5 # W c D N A * » fc . ^ST^c DNA&^i/^b - h 
tit, figB Canf II«)S13~6 (S 1 A) (HIS) (SEQ ID NO : 91 ) JkXf 
(SIB) (013) (SEQ ID N0:92) ItfCiS 3 3 ~ 3 8 (A S P 2 A) ( 
0 13) (SEQ ID N0:93) &tf (A S P 2 B) (013) ( SEQ ID NO : 94) IS 
^5<iillt^7'f?-jit (Applied Biosystems 392 \Z X ^ & ) £ Pk &C ffl V<> T , 
flStlSf-fX (~1 2 0 b p) fflDNAl/i?:, PCR^fyh ( GeneAmp ki 
t, l%fl!*jY, Norwalk^E, Perkin ElmerCetus) £ ffl ^ T if ipg L „ RfoO) It ®> <D 

* # : 9 4TCT*l#|ffl©3Ett, 4 2TCT 1»H©7--U V^fttf? 2 C Tf 1 
#113 T'&ofc, i©*>f^^/S:3 0EI**JigUfc.. 5S^ffi©^S^ilbT, 
If 

WbfcWf^rS:. rfilRO^yr- ( AmpliTaq-fr >f ? ;b 5/ - 4r > «> > ^ * v h . a*f*9h 
, Norwalk^E, Perkin Elmer Cetus) # *. & *l fc ffi 5« Kl !!£ o T «: JB ^ * IfiL » BB #1 

* je tc w . **«/ie#ittjeK:J3^"c«ffli-*"79>rv- ( s 1 a , sib, 

ASP2ASlfASP2B5:^tl) S: , T4jKU5I*I/:«-*-K*-*--'£«:JIV*T 
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r -32P AT Pt* SSSllfe. *01 9t^*0/D^7i (9 5tT 1 d 
© £ , 5 0 r T* 1 # H © r - - U > & t>* 7 2 TC T* 1 5 # ^ © # * ) & . M 

U * K © Wi # © * # 1/ ;* K H! *l # J« J» Canf II ( SEQ ID NO : 97) © g 1 6 
~ 2 9 & iE5StC=i - KlTV»4:fctfS«iftfe. ^«0S©75 y^BH^'J*© 

cDNA7-f-/7'J-5:Xi' l J-->!?'tl>fe«>(:fli^5ffliCf^^*5 (> 
1 0 0 b p ) © Canf I I # H W & :/ □ - -/Sr^^fSfefetC, Canf II c D N A 
© 5 ' S.t>*3' 7>A-KPCRftf (Roui, K. H. & £>* Dhanara j an, 

P., ( 1990) Bio techniques ,8:48-57; Rafnar,T. (1991) J . Bi ol . Chem . 226 : 1 

229-1236) «rJgV\T*d->'ffcLfe (HI 5) . l*|ffl^ c D N A JiEffl <i 
OIClt^iL-fe. ^^n*:^cDNA$:T>*-T^*y^-AT / /AL (01 
6 ; SEQ ID NO : 96& Of 1 02 ) tZ9>f^*-2/3>L/, tl Kl J: »J . g£ fcl © ffi J!! 5: 

c D N A CD 5 * & 3 ' JfcSBtCffiiiS-ltfc (01 5 A ) . Canf II c D N A © 5 
' 5fiS8 T > * - B3#J A P 2 (H 1 6 ) (SEQ ID NO: 95) (C £ ^ < 

5' -/^-fY-tbT. 3' T>^-fe>X^^-fV-D2-l (m 
g 2 2 ~ 3 0 ) ( IH 1 3 & t>* 1 6 ) ( SEQ ID NO: 74) , D2-2 ( J^S 1 7 ~ 2 
5 ) ( m 1 3 R T$ 1 6 ) ( SEQ ID NO: 75) & t>* D 2 - 3 ( & 1 6 ~ 2 1 ) (El 
1 3 1 6 ) (SEQ ID NO: 76) (HJffiP C & » fe SE fcl © Canf II c D N A 

ffi #1 n a < ) t # (c m ^ o p c r © - >t y t/ * ;b 5 ? > K ( 4 0 x [92 

TC 3 0»/6 Ot 5 1C l#R3])£:l£8£bT Canf II c D N A 

©5' 5fcS8 U . 1° BL&KiS^X* -*!7>A-FcDNA&f^^ 

1/ - hklT, 5' A P 2 / 3 ' D2-i^7^fv-i:«i:ffl^fe; 2° S/Sic 
fe^Ttt, 1° SJ5frI^fe© 1 / 2 0 5: 5 ' A P 2 / 3 ' D2-2^7^V-f; 
£ IC fll V* fe ; 3° £ IC £ ^ T , 2° SSig^l® 1 / 2 0 5: A P 2 / D 2 - 
3 ^7^v-h*C«^fe. jEJS£j»tt©l%7#D-X$*;i/**l*»tt, ~3 
0 0 b p ;g © # — A > K©#£&jSL£. ^5-f7-flfil»&fSaft6J:5 
(II 5#1) , 2° £ f& £ #>tt , 1° SJS^««J:y^<«H»L 



8-507436 



fe. 3° &(&**e>©JB«»i/t«:>J*;i/»»L. P N A mmfiffi IC W fc . -e (D Canf 

II c D N A © 5 ' 5SSBi:bT©a[|lttS:. fiSi Canf IIga«tf>N7fc3SB^«tf> 
#fi ( H 1 5 

A. tC J: »; « « U . c D N A © 5 ' g|S # (01 5 A) (SEQ 

ID NO : 98) , J# B Canf I I * \Z it % ffi 3 *l & ^ T $ 7 HE ^ ^ ^ ^ SB #1 © # £ 
n _ |T|,tHfe. Canf II (E 1 5 B) ( SEQ I D NO : 99) 0) 3 ' §P # £ , 5 ' 
SB4:ra«©5f«ST-&fiRUfc. fib, -*«c DN A*f - hi ItfflK. 

APA (HI 6) (SEQIDNO:100) 5:3' LtMK, fit, D 

2-4 ( SEQ ID NO: 77) , D 2 — 5 ( SEQ I D NO : 78) & D 2 - 6 ( SEQ ID NO: 
79) (014&tfl6) SPCRCfttt6fl9^5'fV-l:l/TBv^fe. 3° S 
f5*»6©PCR£j»tt©£«K#l8fcJ£H:. ©E ftl Canf I IK JU © 8 T 5. J Wt&tf 

-t©T8E©Kfci©K#i©87$ jmo&&$:mi,f-o 

Canf lie DN AS:^ n - > ft t 5 t «!) C , cDNA^-<:/^D-S:P 
$g L , ff3 & US 3 tl tc ( Gubler& Xf Hoffman, Ausubel^. itf ffi ) 

T .X £ U — — ^^bfe. ^A^cDNA^^f^^U — & . Clontech Laboratorie 
s.Inc.Kttlll/tftCiilCtfrtlfc : »l«cDNA&^'J (A) R N A «b 
<J =f d (T) 1 5CJ:tJ^7>fAU. «»I*|cDNAHcoRI'J> 
* - CCGGAATTCCGGSEQ ( ID NO: 101) I: 7 - y > H > b , E c o R I tiBftl. 

5 0 0 b p J: »J*g^f^«:ff*fcfti:t>f X-eaKL, fit, EcoRI^J 
il/TK'J ^SftLfe'C^ * - i g t 1 OC5-{y-J/a 3 0DNA5: 

!fS ft A y >r - i>' > L T , C690-hf 1 & tfC-600* © S ± Kl ~f U - h b , 

it, ^-f-^^y-c^iFSriMjebfe. z. (d #m m ^ 4 <y v - & * o . 6kb 

e> 3 ~ 4 k b©*^XICS4!}(Aftt:4tJl. 5 3 X 1 06©8lS£©*n-:/ 
(C-600hfl?t±_hCDjgHJ! ^5 - * ) J*&fcofe. M Amemt-iSV 4 Xlt, Clonte 
chUt 1 0^7^7-S«^TPCRlCJ:'JiSLTl. 2 k b "? fe o & . 1 
0 0, 0 0 O^a->S:C-600hfli±±lcyi/- M. Canf I I # M W ^ P - rf 
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^ffl^tX? U - ->^lfc. Canf II c D N A CD ? □ - — > f %. tf M PI $k & & 

& f=. &> OD Wi f£ it . Protocols in Molecular Biology (Ausubel^, mi fti ) t£ 
0 tff4ot. Canf I I 7 □ - -f £ . D 2 — 9 ( SEQ I D NO : 80) & D 2 - 1 3 

( SEQ ID NO: 83) ^5^7- (Ell 6) JBV^^cDN. AGDPCRifiUlCJco 
tife. T? . PC R4«**5>ifA^7>f ^ >^ICJ: »J32PiIl/fc. 2 

ooBtt*n->fe^7-f»8l.'7r-yDNASfi*©fn->fre)jitllS 
L, E c o R ItiftltpUC 1 8tf(C-9-^^D->-fbL/fe= !f A © # # & 
. ^5X5 7KDNA©EcoRI t ® ift C <t 'J 1^ U . 3offlI<r©{'D- 
y (D 9 V 3r K BB#I £ , ^ — >T ~i~ — H (United States Biochemicals) S-tKAm 
pliTaq-9- -f # ;i/ - ^ > > V V (l%fivY. Norwalk^E, Perki n Elmer Cet 

us) S»JS# © ffi SslC t£o T M ^TftS L fc. PCR-fr>f*/b'>-'!r>2'>$' , # 

«f tt , js e> < G C 

U y ^ & Canf 1 1 5^ > ^ U - h±© 2 ^ffl^ST'* 5 o lo ^ffl D N 

7 (C fis V 1 * T & 5 = E#J&Jg/ifif@(c;iV , >£:'7^-fV-H:, New England BioLabs 
frfbrfJHK^JlT^S 1 6ifj(® Re verse Sequencing Primer (-21) & t>* 1 7i{(! 
© Sequencing Primer (-20) life IZ H 1 6 IC J(J # b Canf II#M«J^9-f V - 
& # ^ tz. . 

^tl^(D3oOD^D->(Z)5?^ U * K BJ #1 » . gaSfIB tfSP#£fic 
DNACOPCRSJljaS ( tu IB # ISO tC«fc»J*lJBK:BI^anfciai» Canf I I (D 3 
8N*SrUlil (HI 3Cfi»57?;H~3 8) (SEQ ID NO: 88) % 
^tf*-^>U--r-f >y71/-A0D#45:Sbfc. BB & 5£ * h^f^-Sl) 1 
3'-3fflcDNA^n->la, 1 c^tfl j 0^^1:01 7ICit. 79 1 bp 
( SEQ ID NO : 67) <D V D - > 1 c tt . Canf I I fu M # £ B ft (J/yt^BWS* 
tOC^JfcSrn-KkJttfS' (SSl-l 9 4) Rtf3' (SI 7 3 8 - 7 9 
1 ) #HtRfI$ 7 9 3 b p ( SEQ I D NO : 69) CD 9 □ - > 1 a & t>* 7 7 4 

b p ( SEQ ID NO : 7 1 ) CD * D - > 1 j te, S/^-J-^BB^ICDSB^tf^cfctt. 1 c(C 
£ £ <}: U & * ^ 3 ' PSHRffi^fc^frliuSEtt Canf 1 1 g B ft & n - KlTV»fi 
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„ ^ © IB 5!J © g . 3 Offli' D-^HO^^^ibfe (0 18), 1 a © 5t ? 
1/ * ^ F BB 5U . 1 cfcttlbt, 1 5t U ^ K g 

6 (B 0 7filCTCfre»T) & t>* 1 K 3: ( 7 5 2 & ) 5: (018) . 1 j ff) 
* ? U * ^ F IB , 1 aRt>'l c^Jtf LT, 2 005!? l/^f KSII: 3 4 

7 &. ( T & C ) S 4 O 1 fi ( G *>> & T ) fC* . 35 tC, ?a->la&tfl 
c©IB5!H±, -£*\,e>©5' S.t>*3' 5fcjSK:J3V*T^*K:JSfcoT^*. 4 0 1& 
ICfi»5G*?>T^©t*B;, Canf IICDf «7 $ ; S: . S 6 8 {C £ ^ 
T , {T'JS/^ (GGC) fr6A'J> (GTC) fC ^ X. 6 o ffi © "T ^ T 0> 2 * 1/ * 
^ K X -fb tt , fft&tf*^ 1/ > H^«8SEa-CfeS*»Xl±fiR» Canf 1 1 © n - F SB 
55 «55 * ffi9 tC & S CD T' Canf 11(7)7^^^12 5115:^^3*^^= cDNA^P-> 
ffi(Dgr]&te. j^JfeSStfitjae^frb® Canf IHK^(0«55:SB^iLtV^S©T•fe 
5 O o -t*lti, Aiii^f SffifSiSCiS c DN A^^©«©^ n-> 
yy.'^^T-^HgLX^SZttifeUfS ( Holland^ , ( 1982) Science 
,215.: 1577-1585) . « *. tf , »SHIV-lj£*K^»*tt, 1/2000-1/ 
4 0 0 0£Dffl-^"rm i Jji*^U £ # < ifc^EffiStlfe (Preston^. ( 1988) S 
cience , 242 : 1168-1171) . G C U *y * & Canf II m RN A±ffl 2*«2«««', 

HI 1 8 IC U 7c Canf I I £ & R <Z> ^ & S3 5(1 ( SEQ ID NO : 68) \Z , HI 8 tC ^ U 
fc c D N A ( SEQ ID NO: 67) fflfil 1 9 5 ~ 2 5 1 (C J; 'J a - F 3 *l * 1 9 T ^ 

y Bft © S/ y -f- ;b IB n £ -g- ^ T? ^ £ „ 3 © */ V ± ->HB 5'J . 2 5 2 ~ 7 3 4 IC 

J:y3-F$*l-S^^ Canf I I SB Jt # K tt jl ffl 3 *l fc V . - 1 9 & (D * ? * - 
> n K > tt . & © 31 tfl tc «fc »J . £ffl|H*&:*2 L *->3K>T*&»K p>g gp * ^ - 

>ast?«^:vN: i) i/^^-;b^^^F ( » » - i 9 — i) oU'Mrs.smm 

m & Canf I UC 118 3£ f -5 S B K <D i/ f ± ;b @B 5'J 1ft ft \Z M & L T £ U J. o * 2 # 

r. > (-53fi) ©5' ncflajsnscti^^b&i* . *i # sc © 



(64) 8-507436 

Fffligstifc75 j mm wit* ft3ft©sEfti©2/y-*-;bBB^j«fc yfo t 

fi<jaoftMfc*«#©2'^:r;i'KMfc*>fa&£iHtt&^3fc^*»e>) . Canf I 
I c D N A li , ^mfr^-A 1 8 . 2kDaSt>*#^®^ : &WN^^^Uni/;b'ffc; 
»ti6«t4S6JtS:3 - Kt6. 1) SIBKKJO^^rtfJCJSItZSKir^yK 
J/^tA^HIUanftfrofeii:, & Xf 2 ) 7^A7^r>SI^- N|g#yu 3 
S/;Mfc©fe«>ffl=i>iz>-fr*HI*J (N26 K27 S28) ft £ 3 £ <Z> 

* IC, itt&O-^-dttt, N2 6JSI£#«N|g-&^ , U3 2/;b'fbfc:«l:y««|fSn*i 

fc&®<sf ts. n ^ u n */ /i/ a; tt , ^nasffldfi^fi^^is. ^ 
© s Bfc as jo »c * y n - K^tifc^isasffliisnfeT^ y » h #i t* , £ & w 
3 tc ia « © «t o 

i: Ltff^o t«S Canf 7 BI #1 # #HC i yftjeStlfcSEfcl© 

S^©ffl^(Cfi{t^, Canf 1 1 ® S « CD #g 31 & . y-fV^n? h ft IB & ffi V* T 
W *S U . 'J (A) RNAXtt^RNAfe, 2. 2M*/1/A 

7 3 K fe 1 . 5%T5(fa-X^-n/<fT?«**»K:«l:y^]ltbfe. (Ausubel 

Mm) . m^^m^ilZ. &W. L fc R N A feCeneScreen* > 7' U > ( NEN) _h 

tch5>^77-l£. h ^ > x 7 r - . 32 P ^^ufe Canf 1 1 -J n - :/ t <z> >\ 

A -f U 4f >f if - 3 ^ [l^O - D 2 - 9 (SEQ ID NO: 14) & D 2 - 1 

3 ( SEQ ID NO: 83) (il 6) y 7 ^fV-&fflV^. P C R tC J: 6 if ipl fC «fc o T 
» fc ] &tf:7-f;i/*-©»si*«:, |S|ii#©*Ba<lCttoTfT«:ofc. Canf 1 1 ^ D 
- ^ tt , iSRHMCTflJIttlC, ^ST»frbCRNAStfS±J8IIfr&ORN 
AtA^^iJ^^XtSitA^^ofc (020) . -t *i , SflXliTlJK* 
^©RNAtliA^'J ^^Xl^^ofe. 7 U * >f - 2/ a > T? l£ , ^8 

0 0 b p £ 9 0 0 b p © 2 o © A > K # S8 & £ *l » d *Wi , Canf 1 1 i ! 2 | ffl m 
RNAilCj:oT3-K3ftTV»5IkSiR*lT^6. if - > "7 n y b MMk 
it. + — n fcT - <0 Canf IliHS^-U^^&L&^Zl t L£© 
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Canf I I & 3 - K t 5 m R N A li , m R N A © glj (D ~X rf =5 << i/ > 9 X it ft M O 

T & 5 e> . iiu # © ^ fg # # ^ fC & »J ? & £ ,, fa & & £ , 3 ' # n - K 3 
«»C;!3»SJS«iS*^ , 9-f S/ > # J* # . Canf I UC M fit <D S fi IC o ^ T .SB « 
3 *l T 5 £ "P & 5 (Clark^, ( 1984) EMBO J. , 3 : 1 045- 1 052, T IB =fe> # flg 3 
n fc V^ ) . 

Canf ll<D°!ffi&§iy5mWmm$:mWl?Z>fctblZ, ^©75 J Winn* GenBank 
, GenBankUpdate, EMBL.&tf EMBL UpdateSH #J T"* - # ^ - X © @H ?(J £ , NCBI BL 
AST* >y M7-^t-bT^«:S|fflLTitKLfc ( A 1 1 s chu 1 , S . F . , * , ( 1990) 
Mol.Biol. , 215:403-410) . Canf 1 1 fig g ft g a gtt . *©2if©§H*fieftfc« 
SO^S^tt&^bfe: 1) V)XSgBl (MUP) (@2 1) (SEQ ID NO: 90 
) &Xf 2) =? -y hfflfia-2-^n^'J> ( A 2 U ) (02 1) (SEQ ID NO: 89 
) . M U P 2fc A 2 U ffl K'EJ tt , f tl?)ffipSf A'iJ *"* 'J >ISf 77 ^ 'J - ( 
Cavaggioni^, ( 1987) FEBS Le 1 1 212 : 2.25-2.28) © ;* > A - t S 5 I t '5: i t 
T^S. i*l&ti, i**&#^{Cffig©ilftfffi£#J|ft£:koT£§1§rL*§£/jNl? 

seit'fes. i © 7 r $ u - tt , as ft , KjaffiHttcfc tt-ac-rs 

2 0 ODS&Sgai l:^^f ^5 ( Flower^ , ' (1991) Biochem . Biophys . Res . Co 
mmun. , 180 :69-74) „ MU P XtfA 2. U(5«itt^|3?ft 5 y » Jg © JR 5 

3g 3 tl T ^ -g> (Bocskei^, ( 1992) Nature , 360 : 186-188) „ -£ tl It x JJF M IZ 

3 tl 5 (Shahan^, ( 1987) Mol . Cel 1 . Biol . , 7 : 1 947-1 954) „ #| X. . MUP I 
Vtt, S«;fttfST»K:a3V*Ttf»lC3835i3;ri<5#. JJF IS T* 5§ *g 3 *l & <^ (Sh 
ahan^, to ffi ) „ Canf IK M U P %. A 2 U © 7 % J MM (K itfi IZ -£ tl £ © 
IS £ A * - y it , Canf IIA^fflViK^g >HEItlT'fe5 3i:SSL#S. H tic 
S^itCtt. MUP;fttfMUPWiiKBKffl&*8^«&tf£ft^l»fflJfcli. 3 
n6fflgflH«(ISiil:k b7 U^y>T**3i:*:!RUtW« (Lorusso^, (1 
986) J. Allergy Clin. Immunol. ,78:928 ; PI a t ts-Mi 1 ls^ , ( 1987) J. Allergy C 
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lin. Immunol. ,79:505 ; Gurka^, ( 1989) J. Allergy Clin. Immunol. , 83:945-95 
4) . 

5 : Canf I ffl ffl g T? ffl ft % 
Canf I©ffllT'(7)|8S5:TIB®J:oi:bTl5*ofc 0 K^^-pETl 1 dA 
HRHi s 6 (903>*^ Madison^E, Novagen ; I mmuLogic Pharmaceutical Corpo 
rationtC T J.P.MorgensterntC J: »J & . (D < & # — IC ff A i~ ^ c* Canf I 

cDNA*6fl)|(J»EcoRIflB«ffi! (^gE143F144) © |» * tC «k o 
T . *»8C£tt6 Canf I©383|iflI»Ci&SEbfc. 3 ffl 3fc , Z.<DK>? 
f^TODN Af jifli. Hi s 6 ffl N H 2*s8 'J - ^ - SMt © 5 ' Eco 

Rraifii:T-f>7i/-At?a->fl:Six5ffl'C'*ST'feofe. -€■ *i fifc ic , if 

AifiJOE c o R iaifili, &U it L ft ft & & ^ o pETlldAHRH 
i s if A * # 3 ' B amHIIttiftSifcfeti^SttS 

. L L ft # & , B g 1 I I Atf B c 1 I*©«H8«lfili. B a m H I * - A - 

^>^fcii(Htj!l t »4©"e, f nfttt, Canf I c D N A ffl 3 ' TfcSCfigtSi 
# ffi 3fc , rtfflSBamHI»ffc«:g&*R3ES3-»t£&«tt«:iaiK"**- Canf I 

5fll?:3 - Ft5 c DN Ali, f ffl 3 ft £ W9i E c o R I Sfi> 5' * 3$ 
IC & g "T £ , i--niEcoRISfiStf3' TfcSglC&ff-tSBg.lIIgPte 
& , ipl t£ ffl P l J £ S /MC "T -5 (C P f u IDNA)K'J)l5-f SfflV»62X 

f7^PCRSlS (Ho*, itSm) £ ^ T m b (El 6) o Canf I c D N A ffl ¥ 

( -x- > :/ u - 1- : *-fi'fl/f-'!r>J/>y*?)OPCR(lrfr, u 9 =y I* : 4 0 

X [ 9 5 "C 3 09/6 4 5 # / 7 5 °C 4 5 # ] ) \Z X J« Ml U , £ ffl & 

-f-ffl 5 ' gP^-SrStart ex (SEQID NO : 46& SEQ ID NO: 47) / E F 7 > 

-fe > X ( SEQ ID NO:50&t>*SEQ ID N0:48) -f 9 >f V - *f & ffl ^ T *t ^ - 3 ' 
gp# S: -fe y X E F (SEQ ID N0:49&tfSEQ ID N0:48) / TAGBglll (SEQ 
ID NO: 51$. t>* SEQ ID NO: 52) ^5>fV-*t«:JBV*-tft*il/fe. ]©EF^5-fV- 
& , Canf IfflilE 1 4 3 F 1 4 4fflE c o R I»(iK:j&&*!{SE» (GAATTC** •=> 
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GAGTTC) ZmA-t Z> =fc O tCT-'-tf -i > L ( 3 *l . ;i/ * $ > B* GAAX tt GAG n 
K>lC<tot3 - F$tl5©T', E 1 4 3 5) . 

f*3*l6*'fX©*B3nfcDNAift6y^^7'f^fCT 0 . 6 % {£ |ft * 
7^D-^^JH^Ml, 7 OtlCTlS^t. » ■& U "C « ^Hfc (2° ) PC 
RS)Si:tr>^U-hi:LT, Start ex&tfTAGBglll:/^^ 
V-fc#lCJBHfe. E 1 4 3 F 1 4 4 Jf 6 f t fi Jl S * fc i« t±, iS *S © 

^r, ^ ^ ^. _ , )\ 4 ~? V $4 Xbt Canf I c D N A © 5 ' & 3 ' IC 'J > ^ t 
S *< , # , * 38 5 ' & 3 ' y7^7-tt^^4^^fMStfecDNA5f 

i|iS -t s © ^ f£ o t* & 3 ? „ £ M JS s . 71; - ^/f n n*^i»itBi. Et 

OHftg^i, 7 0 % E t O H T* gfc f L T E c o R I Stf B g 1 I It'Sft 
L £ . T SB 2 ti 6 

t-f X (~ 4 5 0 b p) ffl/O Kfeyfl/X^'f XfcbTO. 6 %Ii,^7^n - 

7 OTCf »j»S*, SfiTEcoRI/BamHIiftLfe 
pETl 1 dAHRHi s 6 -f =y 7, < *j K I: 5 >f ^- J/ a > L T . *®5>fy- 
S/a^LfctiO&XL-llfflB ( Stratagene) t(i(Ch7>X7#-Abt. h ^ 
>X7*-Alfe3D--©loffl3mlffi^tftffl- E c o R ViftC 4 

— y 1/ ^#*t (Qiagen [*97**-7. Foster Cityfi] :7° 5 X < y K?-*f h & ^ 
M) I* > 5§^^C^^-*©iiS«:-9--rX(Z>}fA^©#«E$:^Lfc 0 £ © a n - - 
l:ilLfe3 0 0 mlffl«ti?:filfi3-tt. 7"5^5-y KDNASttiiJU (Qiag 
en •? =7 X 3 y K midi * y h ) * b t D N AlJJ^ff C fe. £4 5 3 b p # A 
4fe#, fifcj^ Canf Ic DNA©iE5t^ia^J (GAA# "bGAG©g£#S^M b fc E 1 4 3 3 
K > * tf ) £ U > 5' *JBIC3-Kanfc'f>7l/-A , PW*SnfcHi s 
6 l/!K-it-I ( SEQ ID NO: 53) %WoZ.£.tfB£nf~° -©Hi s 6 1/ >K - # 

- 16 tt , MiSaKffliI-<^>77^-f^-ii(:TNTAN i ♦ ♦ * U - 
h^flg (Qiagen;Hochuli^, fu ffi ) S: JB »r* T ft ffl * ^ g % © "C * o . 

BL21 (DE3) pETl IdAHRHi s6 Canf Id R I|i©#-3a 
=.-fc2ml©IHi&BtiSffitt (BHI) i& # (+200/t«/mlT>trS/'J> 
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ifa^-hLfc. Z.<DftjH.TZ* 6 /i 'J UJIT 6 0 0 m 1 CB H I 

ffl L fee 1 00(ilHofflBHirif>^l/-l^ (+200/tgT>tTS'U 
> ) 0#^iCj£(ft-BSii3 7iCT'-<>^3. / <-hLfe. SIB. 11(0245:^1/ 
- h*?>gg|!oTy-;H/T 2 0 m 1 ffl B H I Sft* CSSffi b, & V* T? , 1 
ilfflT'Ja-^tot, 1 8 ffl 0) 2 <J y h ;i/ Ehrlenmeyer "7 ^ X n © # 5 
OOmKDBHlSII (+200^g/mlT>t:°S/U>) (C iP X. £ „ ^ # 
&3 7°C'r'^>= 3 r3. / <-hL'. A 6 0 0 # 1 . 0l:lt5tt' 3 0 0 r pml'll 

Lfeo & <^ t* , ^v^a^;i/-)?-D-ft^7n^7;i/K (iptg) & 

, Hill mMit'SlAtT 7 RN A^'J^7-fIfi^®f S&iltfe ( £ 
*l , H > /N-f-^)J>vKT7gnlO/lacO^'n ; E-^-^^COHis6 
Canf lSBI©^l&llf t§) . »3SSr2«rKiifTa-S. f ©gll&^b'V 
hftlT6M^7-^>t: FD? ff'J F (GuHCl) , lOOmM NaPO 
4, lOmMhUX, lOOmM 2-*)Vf]ZfhX.$J-)V(.pH8. 0 ) t£ 
}C H 51 U £ = ft ffi 5: 1 © 13^ t < fit b # ^> ^ ^ ^ « >F# W R & 1 0 K r 
pmT'-JA-10n-^ - ( Beck man) ICT 1 h-ffc-rSZL^Cj: 
»J Ih L fc . ll^'Jffil, ^ <Z> p H & 8 . OtCW«jb"t*»&. 6M GuH 
CI, lOOmM N a P O 4 , 10mMhUX(pH8. 0 ) fC T iB ft 1/ fc 
5 0ml 

CDNTAT^D-X75^A±(C^-lirfe <I it 9 A & , #C CD <£ 3 Id , * -x- y :/ £j @B tC 
«fc U Sfc o : 1 ) 6M G u H C 1 , lOOmM N a P O 4 , lOmMhU 
X ( p H 8 . 0), 2) 8M JR & , lOOmM N a P O 4 , lOmMhU 
X ( p H 8 . 0), 3) 8M lOOmM N a O A c , lOmMh'JX 

(pH6. 3) ( # Sfc # #L S £ , jj JUfr *> <D$Lllitti<D AztoW A y 9 V ? V > 
KJC3t-*S*T?fTfcofe) = II & H i s 6 Canf HBStt, 8M«|, 100 
mM NaOAc, 10mMhl>X(pH4. 5)»CTjt;^Aa*&igfflSttfc. 
^"-;i/Lfetf-^H7>CDJR*li> ~10 0mgT*&U, S D S - P A G E C <t 'J 
^•WLfe^M^^CD^SSU^tCj; »J SB ^ L T ~ 8 0 %ffllilT'^o fe. 

Canf I^-FtSMStfa^H-pETl 1 d f |>5^X 7* - A b£ 
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& . A T C C (C . SSSf 6 9 1 6 7 CtffiLfc. 
6 : Canf iSiQ U(DV8%W)VB-t:' <D$&m 

m%My5mmftT° z&mz n z> ffift y v =i ^ ;Mt i> t=.Mm<DM & x canf i g e 

«&£f£-r-S2i«>fC, Canf I©$B3S£Tfa©cl:e>tC*T&ofco Canf I g 

SI (^^giaH^KteBmsn&^U-^-SB^J&^tf) , m%M®)MB&tt 

X. Canf I <Z) jl? l/^l/Cft-igffigggKftfcfeD 2 POjfcfcffl^fc. ^1 

{C. COOH^SgtClfe-^U^Hi s 6l//K-^-S5:^i-^ifflSIA Canf I £> - M 
-f£5g3g £ > N I H 3 T 3 IfiCfi^T. p J 7 Q^l^^^ - ( Morgens tern , J . 
?.R tfLand.H. , ( 1990) Nuc. Acids Res . , 18 : 1068) ffi ^ T 4 o £ . p J 7 Q 

. SCMVIE947 p n ; E-^ - ( Morgens ternS. Z$ Land, |ff ff} ) , IS 1/ ^ 

;i/icSit 

^ Canf 13 - KlJISr^tJ c D N A S:, 5' Kozak U - #* - (SEQ ID NO: 54) 
/ 3 ' TAGBgl I I ( SEQ ID N0:51& t>* SEQ ID NO: 52) ^ V - *f (07 
# JBO ^ff^^STlcDNAC!), Pf u ICiSPCR&ffl^TffiLt. 
^PCRS(5 5:7iy-;i/-? an^AAlffiU E t OHffi^St, 7 0%E 
tOHTgfe^. f LT, XhoUt) ! BglIItSftLtpJ7!]A©|fAffl 
t=. tb <D JEW & * - ^ ~ J\ y ? * & f& L * £ Canf IcDNAfcn - K f § ft (C 
fi.Sn8t-fX (~600bp) ffl/OKS:, yfl/^7-f^4:LT, 0. 6% 
{£ Si * 7 # O - X >7* ;b ± T' # II L , 7 0 X; T* S& ft? L T , S a 1 I/B g 1 I I ffi 
jtlfcp J 7 £Ji;ljgt-7>fy-^3>Lfe ( E 7 # ) . ZO^Jf-i/ay 
U ti CD £ n > t° -r > h * XL-1 Blue^c§Ic(i|C h7>X7*-ALt. R§ n 
□ -- &7>t^:>'J> (2 0 0 Mg/ml) m ± T? 38 #{ L „ »A®ffl 5' & l>* 
3' *ffi©DN ASJIJ^ff 2o©nD--(D3 

ml (D^«#I^&#fc^^X^ v K ± t ft o £ (Qiagen^^ X ^ y Kmini^f >V h 
£ ffi J§ ) . 5 V Ktt. 5£ ± Canf I <D 5 ' & £>* 3 ' 5fc 3g tf) IE fit & IE ?'J 
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fclC. «AI&i|ij|BIBtt'T?*iaa*ifcjlB**. Canf IgS«©¥ifS{5:«;j&-tS£«?> 
tC (Jankecht.R. (1991) Proc . Na 1 1 . A cad . Sc i . USA , 88 : 8972-8976 ) , Hi 

s 6 l/*-*-JStt, COOHSJUCi^Stli^ttiCTftofe. £41 3: . C_a 
nf IflCOOH*»S3-Kt4DNAKItfcEcoRI-Bgl I I #T # £ L 
TW'JfflL, ^£ *l £ 3S S 6 t^f*?>T*JEbfc5fiJ((iDCOOH*j8S:3- 
F-fSEcoRl-Bgi I I »iit tseit53i:(:<l; 'Jiltlfc (08) . ~ 
©COOHfgHi s 6DNA$t#£, J: ^illt5^«t 'J ^3! 

* K(OPCRCJ:»J4l«lfe : £ J& Canf H6SfflSIE 1 2 3 ~Q 1 4 8 (SE 
Q ID NO: 55) fcH-K-fS-fe^X^-U^^^l^^F (SEQ ID N0:56) ; i? > X 
3' H i s 6 U > ? ( SEQ ID NO: 57) ;^^E14 1~Q14 8/His6^/ 
#13 K> ( SEQ ID N0:5 0& Zf SEQ ID N0:59) &3-Kt57>ft>^*'JJ 
S^Urfr^F^tfS' Hi s 6 T A G B g 1 I I (SEQ IDNO:60) £ f£ U T 
OPC^^A^DVhy^^-f- ( *!J7*»-7, FosterCity^E, AppliedBiosyste 
is) |; i yt^lfc. 3£ic, ±a&a> * V 3 yt ? U * 1- F (DM.® (D 2 4 ? 9 1/ * 
F ^ ?> & 5 - f ^ S 7 ^ v - T* 5 

5' His6U>^S.r>*3* Hi s 'J S ti^SLfe. PCRICiot, Zl *l 

?,(52offl|^t'J =T 2 ? ]yyf^ F & g ^ L I O Jf *i L t , Canf ICOOH*S 
-Hi s 6gSt-&#l£n-F-t£EcoRI-Bg 1 I I D N A|/t & 4fS I fe. 
■tftfftCD*S*UdfJ(i'l/tfKlOp : E^S, ^n^5A 4 0 X ( 9 5 C 
3 0#/6 OTC 4 5 # / 7 5 "C 3 0 # ) tSffll 1 *i M ^5 -f V - & ffl ^ S 
Pfu I CJ:4PCRCfe^TiRt LT«V^. C RSJSS 7i ; - At 

ffiU, EtOHftSSt, 70%EtOHgfc^b, EcoRI&tfBglllT? 
ift It p J 7 Q ^ (D ffi A <D t~ lb (D lE$i & 7t - - ^ y ? * f& h t~ <, Canf I C 
OOHJS/H i s 6tt-&«&3-K-rSfc»ffl : ?»S*l6ii--f* ( ~ 1 1 0 b 
p) CD A > F £ 2 . 0 %NuSieve7#D - X^;i±©/f;i'^7'f X t ITllt 
, 70'C-t'iiilflPSitTEcoRI/Bgl I IiftUfep J 7 Q Canf I IC ^ S T' 
5 4 - is B y L f- * Z <D 4 >f - is 3 y L t=. & <D Z Zl y \d t y b Blue 
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±mm\z. b^y*y*-i*LTm&v a-y&ryvs/V > (2 0 0 u g / m 1 

) JEtCT^^Lfco ^ 5 * S ? K £ » M&§=inr.-&3g«Lfc4otf>ig#fre> 
#ilbT^fA^©3 , mjgtCJSWSDNABB^J^flftC^Wfe. ? D - > # 3 , 
Canf ICCOOHJSIC'f S^nfcH i s 6 ^ S & ^ 

ffl (C # 

i <7) p J 7 0 Canf IH i s 6^7^57 FSit. A 6 0 0 # 0 . 6 K M M L t=. 
, 1 1J9 hJl/(5S*ftfel 5/iM^n5i7i-3-fl/it>"Cl9(IStfe. 800 
Mg©^5^^^KS. 'JSSStf 2HOSilfeC s C 1 A> hMt ( Sa 

mbrook^. Itfffi) (D&izmMl; . 

NIH3T3*fflfe(D107 p t'-h£, 1. 7X106fflJK/15cmffi^^# 
IT'Jt, ^fflf , 2 0 /i g/l©p J 7 £! Canf IHis6^^X^^K( Park 
er, B.A., R Xf S t ark , G . R . , ( 1979) J . V i ro 1 . , 31 : 360-369) T* <D L) > £ fs )V i/ V 
Z» h7>^7ini:fiLfe. h^>X7i^i/3>©4 8 B$ (C , Zl *l <b <Z> 
JE^^iWSr^-^L/, 0. 45 /ii-y h (Cos tar) S: i§ L T fl§ i® L , -£ L 
T , UM>fS^l/-^fKi:Lt (^nfy-'SOt^^-imM PMS 
F , lMg/ml^^"X^^>. 1 /t g/mUSHJ^fV'f >tkf*-Xtf 
1 a g/m 1 D^^7"f . f ®±i^< 1XPBS, ImM'f S^fy 

- ;i/ , 1 m M PMSF, lAg/ml^^X^^>, litg/ml^ShU - ^ 
i/>-r>ttr^-S.t>*l /U g / m 1 D^^7"f >ICt¥«ftlfe2ml N T A 7 
* O - * (Qiagen) * 7 ACii 5 3 i IC J: U . Canf IH i s 6SfiIffliM^f 
7tyT7-<-^-<-'mmZj£f&lsfr. #*SSi«K:*g-&l,feSBSt«:, 1 0 # ^ A 
glffllXPBS, 2 0 m M >f ^ - ^ . 1 m M PMSF, 1 m g / m 1 

1 /£ g/m UEMJ^J/^-f M g/ml d-Y^^^^T-TJ^ 

A 6 & V* ffi b £ . Canf IHis6SaStt, 1XPBS. 8 OmM-f S 

1 m M PMSF, l/ig/ml^^X^^^, l/ig/ml^ah'jyi/ 
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>Ot^^-S(/l g/m I O^f^^f > ( Hoffmann , A. 2fc t>* Roeder , R . G . , 
(1991) Nuc. Acids , Res . , 1 9 : 6337-6338& Janknecht^ , frf ffi ) itZ X , ^MWiC 
*9A^e>*ffiS*lfeo jSBSLfeidffly'Ja-hfel 2%SDSPAGECJ: 

0 T ^ *f L fe o ^;i/©^-VS/-^;b-SSfttt. jj^i-70kDa, 4 5kD 
ajtf2 5kDad!)3o©iS;t>K^Lfe. ^3R<Z)>fiWT:7>f— -r^-Nt 
93 L Canf KSO^^im 5kDaT'»5 ( Schou^ , JSl Groot^ , WS tti ) <Z> T* 
, -®SDSy;i/JlCO«/h©^>K*«ilfl«S^ Canf IH i s 6 tfeSIt^jflS 

jlfiW7 : EL I SA&tf^x^^^P^ ^ 
ffi jft X. Canf n:^t & b h I g E ft 
ELISA^U-h ( IMMULON IK - -1\ Chant i 1 lyft . Dynatech) £ . ffl 3 
7?%3gSii:fc.JlflSIX. Caaf I ( rCanf I ) "£ 0 . 5/£g/^a:^(PBS - Tween 

CTSIU 4TCT-l>f >ti^-M/fe fl tMS&Syffib, 9 3i ;i/ 
5: P B S * £Z) 0 . 5 % if 5 ^ > ( 2 0 0 n 1 / ^ x JV ) T 2 ^ ^ ^ fi ^ n y 9 
Ufco&»l*»»tt®*rU^^-*##9 0 1^e>a)lliiatS:, PBS - Tween 
•eatR»lC#JRLT, 9 x /I/ a V 

1 0 0 a 1 £#D*/LT — i4°Clr>f>^a/< - Mf: (^tl^(Z)lfil^<7)^r^%lizl 
» T? K gfc U fc ) o $2Sft (Iftf >ftir¥R-HM«E 1 : 1000, Ki 
rkegaard & Perry Laboratories) £ , 1 0 0 1 / 'Ji^T' 1 fifHliaT'JllA 
fc . ^G)*?RS:BtyffiU, Xbl^hTtf^>-HRP05:l : 10, 000 ( 
77.7* Bi rmingham^E . Southern Biotecnology Associates) t 1 ^ fl S S t iD X. 
fc 0 TMB^>^l/>^jl/t^^^-^t^^ h ^ - h^XT-iA ( Ki rkegaard & 

Perry Laboratories) 5: fr fc tC JB L T 1 0 0 *i 1 $C T ft! X. fe □ 2 ~ 5 # Rl $8 
3 1* £ 0 Zl <Z> & £ , 1 0 0 a 1 / <) i 1 M 'J >8®8ftIC «t *J ff ± 3 

-fr £ e ^OD^U-hS:, Mircoplate EL 310t - h U - ^ - ( -*>k winooski^E 
, Biotek Instruments) T 4 5 0 nm:7^;b#-£ffl^Tgc/u£ o n St <Z) # a: ;i/ 
CDlft3fcKl/'<;i/S:¥*eLfc. f ©y57ftUfe»*fe, Hi 1 KSt. Zl <D - 
* tt , fit #90 ltf, 1/16 2#« (ffi^fcS*lfe»#»l4fc) C T , *B SI * 
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Canf UC M ~? £> U ^ JV # ^ it U A <!/ * if 5 V > K © 2 fflf 7? & S @ Iff 1/ K JV 

(D ffi Canf$f M W I S E £ ft Slt^U^S. & *I © BE ffi * # (# 2 5 0) 

Canf I CD » W « It 4 o ffll & I. S 6 SIS«® f I X 5 >y h £ f T 

&o£„ >^D7f-f > ^iCH^t 4 : © ^6 © 

ffi«K 

:£©*?£. $HaT'^3^$i±fe rCanf I (ELISAiCgffl) RtfilLiftMIS® 
ti/^rAtCT^iStfe rCanf I T' o . d *l <o © IB §3 #1 & 1 5 % 7 ? U ;b 
7?FSDS-PAGEC5/tg/l/->fltfe ( *l tl , 1 ~ 4 U - > ) 
■ SS^MSt4> tfi/>3-->| ( Bicinchoninic acid) (BCA) 7 >V iZ 
(W-f, Roekfordfi. Pierce) g -5 v\ £. c m & fir & K , Z. tl © g S K % 

>Sf £ . 1%5^^/1%B SA&tt) 1 TweenSf « ttS O^^gST'O^a^ 
-htiltCi'J^nyH, & V* T? , S##9 0 1jfo*XliBStt2tH8«## 
2 5 0 5:^n-^HT, Tweeni^ IS cpT'l : 2 Off CTI^fe. 3©H — 

(KPL) &l2^tfttbTffl^t 1 : 5 0 0 0 f f IC T 2 Hfl^ > a /< - 
hLfe. xM/^l>r^?>-HRPO (1 : 20, 0 0 Off) JkV E C L *j 
X-7,$y-3uvY%k\i!,i/7* ; rl» ( 'f'JM, Arlington Heights^, Amersham) £ , 

„ i©7f t-f ffllSiStt. S*# 2 5 0 ©I gECioTttfiBRSIRttfflS 
a*«SixftV^i:S:atl/T^5. ^ru;i/¥-A##9 0 1^e>©IgEtt, ffi 
ft * 09 Canf I®6M#:t>*ifflaT'fg5Jt£-t££:*I&X. Canf I ^ © W »t #§ £ (HI 2 
, U - > 2 & £>* 

3) ssir^i. zitie>©seK§![©-9--rxti. £ft&©2o©sH84&iH-es 

ftoT^**. i *l tt . ^©igiRipKJiffiStta^aS Canf II0I A^'J 3 '> 
^^^1X1*^^^1 2 8, 0 0 0 T-^iif$*VS©(C*fUT, M » <b © iSB & X 
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§3lij^7Mt^^fli>&WLT^ft^£VO*llGDfc&T*&&o -ft ##9 0 1 © jfil » 
<d © I gE<Z>«SH&«T*?fiJ3iSftfe rCanf I ^ CO |g B S * T "t *» T' & U , 

U->3) 14. 8, OOO^ibh^JIL, L/ - > 2 S 3 ffl S 

# © - Jl :* 3 ^ I g Eg^gasti, 9b<tioi:^av^-fi©gaJt©2i 

j|^8 : Canf 1 1 <P iM a T? <Q % ?S 

#*®M#ftilfll*;*. Canf USaStfeSESt-SiJi^Slt^Kiev^T, Canf 
IIS9Rt3-Ktiw4ficDNAfc, D2-3pet ( SEQ I D NO : 1 03) & 
t>*D2-5 P et (SEQIDNO:104) ^7>fV-M (113) & ffl V* * P C R IC 
S^T. iSTBo DN A^eiffl^^CflHCJ: Uf fe. Eco 
R IftffB a mH I WHSfifef ftfftc DNA^?®5' & 3 ' fC # A f § 
i^lCff 'f pETll dAHRHi s 6^?* - tt. # A 4% ** 5 * E 

c o R I SS ffc 2& 3 ' B amH ias{££^-*-*£i:&&g4:-*"5. 

f iB*^ X©*(ll>feDN Ai^fc, <6 » & 7 # n - 

X^T'taStifCJ: l JSSbt« S fi T? E c o R I/B a mH I iftLt P ET 
1 1 dAHRHi s 6^5^^KC5'f^-J'a>l/, f(D7^y-->3>jg 
^ft 5: ffl t XL-1 Blueifffl S ( Stratagene) H5>^7*-i»lt. -z> <D 
h7VX7*-Ab£3D--ffl5-^l/ , )'^^ff ( Qjagen [ iU7#»-7, Foster 
Cityffi] minidf >y h % ffi ffi ) tt. IS 3i ^ * * - * ® & ft * -f X CD # A % © # & 
5:^Ufeo lnarL-£&QLfc3 0 0ml(Dig«;^£:£W£l£, ^ * 3 y K 
DNAfeiffil/TIJI^«fiC*»fe. ^iS;4 8 6 b p©jf Allli, 5' 3H>$IZ 
3 - Ka*ifcUJK-*-iSS:'Winanfc*»l6 Canf He DN AtcMfSiESSftSB 

jijsftsittfsanfe. :®Hi s 6i/*-^-S», ««i*.5BJC©nt 

A N i + * * U - S f&flg (Qiagen) ^fflt5^M^>77^ - t^-T - » « K 
fi^TM^i^StiCTftofe. BL2 1 (DE3) pETll dAHRHi s 
6 Canf limm <D # - 3 D - - & . 2ml©flS>i>lIitffiM (BHI) $ « (+2 
00M«/mlT>tT2/U>) flClllt, tt*IT? tt 4 ^ »» fc ft 6 * T 3 
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7-CT'-f>^rn.^-hLt 0 i ffl Sf t- > 6 * 1 I: 5! U ffi I t , 6 0 0 m 1 <D B 
H UCftitil^Lfe. 6|ffl#BHI|^^l/-h ( + 2 0 0 (i g r > ^ •> 'J 
>) ±i:iOO J Kl?:j^lfT-i37tf^>'*a^-Mfe„ & © SB , iffl B © 
%.£.Z7ls-bfr*>m%m^X-7-)lL. 2 0 ra 1 ®B H I ««ICS^iS I. * 
^ -?? > 1 m 1 © T 

U 3 - b & IX o T , 1 8 1® 2 'J y h;bEhrlenmeyer7^X3cf©#5 0 0m 1 
© B H I # (+200M«/mlT>tT'>U>) (C ill „ ^**5:3 7 t 
T*Jy*n.'<-bL. A 6 0 0 # 1 . 0i:it5*T' 3 0 0 rpmt'Iilfe. #C 
^ T* . -fV^nt;A-|8-D-ft*7fM;5;j/F (IPTG) 5:. l m M 
* t»X.TT 7 RNA-S'J *l fcfc , MIC. J\ 

■4 -7 V V K T 7 gn 1 0/1 a c 0^n?-^-*bfflHi s 6 Canf III 0 S 

(Dmmzmm? & ) . 

58315: 2 BJ |H 3! f? S 1£ , f ffl t ?: ^ -v hftLT 6M?T - S> > fc h'O? 
D 'J K (GuHCl) , lOOmM NaP04 1 0 m M h y , lOOmM 

2 - * toil 7 h x. * J - to ( p H 8 . 0) rp icnmm U fc . Jt& ffi 5: 1 H£ 8fc L 
<IH4A ! 5)fii5!^, ^?§<ffi^fC$:10Kr P m-c-JA-10n-# - ( Beck 
man) (C t 1 S| 0 t ^ b 7 h ft t 5 I iC <t l J # ± L » ± i# «: St U Hi L , * © 
p H £ 8 . 0 (C i ® b I , 6M G u H C 1 , lOOmM N a P O 4 . 1 

0 m M h <J X ( p H 8 . 0) Ct^Hfc It 50mlfflNTA7^D-X*7A 
±lzm,-&f=.° ?K © <fc ? tC , X-T-^^^iatCiygto^: 1) 6M G 

uHCl, lOOmM N a P O 4 , 10mMhy^(pH8. 0), 2) 8M 
lOOmM N a P O 4 , 10mMi>y^(pH8. 0), 3) 8M 
lOOmM N a 

O A c , lOmMhyx (pH6. 3) ( & Sfc # #L 31 £ . #^A;frib©gfEffii&© 
A 2 8 0 y * ^ ^ ? > K M £ S T^T & o ) . jffi fft *. H i s 6 Canf I g Q 

Ktt, 8 M H . lOOmM NaOAc. 1 OmMh'J^ (pH4. 5) ICT 
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SDS-PAGEK:J:»;4) , «fbfc*HK»©ajSW^tC«fcy?rafeLT~80%© 

H & x & o o 

Canf IISn-h'tSil^^tf^^^-pETl 1 dT*h5>;*:7*-AL 
fc^fl?:. ATCCC, SES^XXXICtf SLfe. 
jjf 9 : M V I gECP^aS&OMfl&X. Canf I I ^\ O) 

14Affl*7^^-lf ( £t if ^ 4 + ) tf) ifo it f<m £ , 35 ^ Canf I I 

& t>* rCanf IllCg^f S I g E IC O 7 7 t Ufe. ELISA^l/-h (In 

inulon IK - -7. Chan t i 1 1 y& . Dynatech) & , ^ $8 <Z> Jk ffl ffl T' 3§ ^ 2 £ SB 
ft jt. Canf I IT- 0 . 5 v g / V x. (PBS— Tween cp ) fC T 1$ H L , 4 *C T* - Bft 

> ( 2 0 0 a 1 / ^ :c A' ) t'2|0SiST'ya'ynfe. t h I g ECSSiSg 

<z> -£r % . tf^-f >ftt^fit M gE. ^;bt*J/^-i?i:g^L-t^ h 1/ 

7c 0 KfS^J*. ^l^-h'J-^-f, 4 5 0 nm (A450) (C X M ^ 1=. . ^ #8 Can 

!_ incuts i g Eic^^tisiife i 4©iiii^Mif^(Z)rt. 5o*«<ftmpriB*i«t 

(*Wl"</l/«:-&tf«##9 0 1 & Of # 2 2 7 ^f,ffliiJ«ffl 
) (H2 2A) . n «K (C, iiT?»«a*feiiat!li Canf IllCftS I g EfCO 

2 2 BJtf C) „ 

jjlMl 0 :Canf lb hTgiafl^lr 

Canf ITj»HSJW*?SttS:^^** / < , ^ ; f' F«:HJ£1-5fc«>K, Canf I # b SI L 
fe»ofr(D^^f K*4«bT, M ^ X. Canf IS B RTf ^5 >f i» b K h- T *H fig 

<y "fe -f tC V\ T , Canf I (Construct 1 ( SEQ ID NO: 105) , Construct 2 ( SEQ I 
D NO: 106 ) & t>* Construct 3 ( SEQ ID NO: 107) ) * f> # ^ ^ F © t 7 h 

( *l ? to it , Canf IgefC<7)-gHCffl3-r-5) fc ffl V* fc . 3E K . ^^©77 
-fe-ftt, Hill^f, Journal of I mmunol ogy 1 47 : 184-1 97 EC gB & £ to t- T )i> J 'J X A 
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£ % ^ T m T ffl B& X. ¥ b - 7 Z /o T° ^ 2> CD T* M1R L 2 ^> <D K ^ K ( T 
5y^7~19©A 0.0 9 5 ( SEQ IDNO:108) Stf75y|4 2~54« ( SEQ 
ID NO: 109) ) £ ^ ^ £ „ 

Construct 1, 2 & 3 £ . Canf I g B fl fe « gS R » fc JB ^ T * » If «ft 38 31 

f ITlStSItlCiotS^bfe. Constructl (Canf IfflT 5 ; i 
1 ~ 6 5 ) 2fc ^Construct 2 (75^^56—108) 3 - K t 2> D N A f)t 
& > ^ ^ * © Canf lcDNA^ti7"7X5'yKpETl 1 dAHRHi s 6 Ca_ 
n|_ IA^e>j|it5;tiCiotI#b t H i s 6 U - # - SB #J £ tf P ET 

1 1 d'<?!S(-fflEcoRI/BamHlSfi [ f ! ICf^?n->ftl/fe. Constr 
uct3 (T<y®?9 0~14 8) Sa-Kt4DNAI!ifr*iC^7^5yKA> 
^ifiSLTpET 1 1 d^?#-0E c o R I StCt O - >ft L fe„ ffl & 

NTAN i ++ 3fb — h ^11 (Qiagen) (CT, ^I^tlfe^D h3- 
;H:«oT77^ - f^ - » life. 

Canf I & _h S3 © 5 o CD Canf I^^^ K C M t S t STfflfiglfJilS#©-f> • 
fc' h D 7 'V -fe W £ ft & ? fe * K. , 7"'J «V * Sfc tC & V* T Canf HC ^ L T 7 U 

;b^r-ftCDSf fcilS V y rtW&mmt&*& ( L S M ) 

Usjfii^&tfSfi^sriisssofc. <Dum<D^m sfa.m^-mmm (pbmo & 

, 5%i^Sttftt hABAf , 2mM L - ^ )V # 5. y . lOmM HEPE 

s, 50aM 2-^;M^l>x^;-;i/io f (:ioou/raiffl^-^ l J>& 

t>*^hb^hV-rS>>5:1fiofeRPMI 1 6 4 0 ««ife. SliS M 2 (C IB « L 
i^lCLTS^bt 5 0 v. g/m 1 © ffi #1 X. 

Canf I T* 6 B fS M h . 

2 © L SM^*&fr*oTl«a6S©«IIIJiajSlli&afJE«IJ»«:l»*bfe. * © *S 
SffiPBMCli&l 2-1 8H^ifIS^fe. Z. (D ffl m * . ifi IC jfrfl & ;i I L 
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SEQUENCE LISTING 



(1) GENERAL, INFORMATION: 

(i) APPLICANT: 

(A) NAME : INH^ULOGIC PHARMACEUTICAL CORPORATION 

(B) STREET: 610 Lincoln Street 
(C> CITY: Waltham 

(D) STATE: MA 

(E) COUNTRY: USA 

(F) POSTAL CODE (ZIP) : 02154 

(G) TELEPHONE : (617) 466-6000 

(H) TELEFAX: (617)466-6040 

(ii) TITLE OF INVENTION: Allergenic Protein and Peptides frora Dog 

Dander and Uses Therefor 



(iii) NUMBER OF SEQUENCES : 109 

(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 
<B) COMPUTER: IBM PC compatible 
(C> OPERATING SYSTEM: PC-DOS /MS-DOS 
(D> SOFTWARE; ASCII Text 

(v) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(vi) PRIOR APPLICATION DATA: 

<A) APPLICATION NUMBER: USOB/156,549 
(B) FILING DATE: 22-Nov-93 

(A) APPLICATION NUMBER: US07/999,712 

(B) FILING DATE: 3l-Dec-92 

(Viii) ATTORNEY/ AGENT INFORMATION: 

(A) NAME : Mandragouras , Amy E . 

(B) REGISTRATION NUMBER: 36,2 07 

{C) REFERENCE /DOCKET NUMBER: IMI-026CPPC 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (617) 227-7400 

(B) TELEFAX: (617) 227-5941 



(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 52 5 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(Ii) MOLECULE TYPE: CDNA 
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(ix) FEATURE: 

(A) NAME/KEY; CDS 

CB) LOCATION: 1..525 

(ix) FEATURE: 

(A) NAME/KEY : mat_j>eptide 

(B) LOCATION: 79.. 525 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 

ATG AAG ACC CTG CTC CTC ACC ATC GGC TTC AGC CTC ATT GCG ATC CTG 48 

Met Lys Thr Leu Leu Leu Thr He Gly Phe Ser Leu He Ala He Leu 
-26 -25 -20 -15 

CAG GCC CAG GAT ACC CCA GCC TTG GGA AAG GAC ACT GTG GCT GTG TCA 96 

Gin Ala Gin Asp Thr Pro Ala Leu Gly Lys Asp Thr Val Ala Val Ser 
-10 -5 15 

GGG AAA TGG TAT CTG AAG GCC ATG ACA GCA GAC CAG GAG GTG CCT GAG 144 

Gly Lys Trp Tyx Leu Lys Ala Met Thr Ala Asp Gin Glu Val Pro Glu 
10 15 20 

AAG CCT GAC TCA GTG ACT CCC ATG ATC CTC AAA GCC CAG AAG GGG GGC 192 
Lys Pro Asp Ser Val Thr Pro Met rle Leu Lys Ala Gin Lys Gly Gly 
25 30 35 

AAC CTG GAA GCC AAG ATC ACC ATG CTG ACA AAT GGT CAG TGC CAG AAC 240 
Asn Leu Glu Ala Lys He Thr Met Leu Thr Asn Gly Gin Cys Gin Asn 
40 * 50 

ATC ACG GTG GTC CTG CAC AAA ACC TCT GAG CCT GGC AAA TAC ACG GCA 288 
He Thr Val Val Leu His Lys Thr Ser Glu Pro Gly Lys Tyr Thr Ala 
55 60 65 7 0 

TAC GAG GGC CAG CGT GTC GTG TTC ATC CAG CCG TCC CCG GTG AGG GAC 33 6 

Tyr Glu Gly Gin Arg Val Val Phe He Gin Pro Ser Pro Val Arg Asp 
75 80 B5 

CAC TAC ATT CTC TAC TGC GAG GGC GAG CTC CAT GGG AGG CAG ATC CGA 384 
His Tyr He Leu Tyr Cys Glu Gly Glu Leu His Gly Arg Gin He Arg 
90 95 100 

ATG GCC AAG CTT CTG GGA AGG GAT CCT GAG CAG AGC CAA GAG GCC TTG 432 
Met Ala Lys Leu Leu Gly Arg Asp Pro Glu Gin Ser Gin Glu Ala Leu 
105 HO 115 

GAG GAT TTT CGG GAA TTC TCA AGA GCC AAA GGA TTG AAC CAG GAG ATT 480 
Glu Asp Phe Arg Glu Phe Ser Arg Ala Lys Gly Leu Asn Gin Glu He 
120 125 130 

TTG GAA CTC GCG CAG AGC GAA ACC TGC TCT CCA GGA GGA CAG TAG 525 
Leu Glu Leu Ala Gin Ser Glu Thr Cys Ser Pro Gly Gly Gin 
135 140 145 
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(2) INFORMATION FOR SEQ ID N0:2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 174 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Met Lys Thr Leu Leu Leu Thr He Gly Phe Ser Leu He. Ala He Leu 
-26 -25 -20 -15 

Gin Ala Gin Asp Thr Pro Ala Leu Gly Lys Asp Thr Val Ala Val Ser 
-10 -5 1 * 

Gly Lys Trp Tyr Leu Lys Ala Met Thr Ala Asp Gin Glu Val Pro Glu 
10 15 20 

Lys Pro Asp Ser Val Thr Pro Met He Leu Lys Ala Gin Lys Gly Gly 
25 30 * 5 

Asn Leu Glu Ala Lys He Thr Met Leu Thr Asn Gly Gin Cys Gin Asn 
40 45 50 

He Thr Val Val Leu His Lys Thr Ser Glu Pro Gly Lys Tyr Thr Ala 
55 60 65 70 

Tyr Glu Gly Gin Arg Val Val Phe He Gin Pro Ser Pro Val Arg Asp 
IS 80 35 

His Tyr He Leu Tyr Cys Glu Gly Glu Leu His Gly Arg Gin lie Arg 
90 95 100 

Met Ala Lys Leu Leu Gly Arg Asp Pro Glu Gin Ser Gin Glu Ala Leu 
105 HO 115 

Glu Asp Phe Arg Glu Phe Ser Arg Ala Lys Gly Leu Asn Gin Glu He 
120 125 130 

Leu Glu Leu Ala Gin Ser Glu Thr Cys Ser Pro Gly Gly Gin 
135 140 145 



(2) INFORMATION FOR SEQ ID NO:3: 

(1) SEQUENCE CHARACTERISTICS: 
(A) length: 7 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY; linear 

(ii) . MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



BEST AVAILABLE COPY 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Trp Tyr Leu Lys .Ala Met Thr 



(2) INFORMATION FOR SEQ ID NO:4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 base pairs 

(B) TYPE: nucleic acid 
CO STRANDEDNESS : single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi> SEQUENCE DESCRIPTION: SEQ ID NO:4 : 
GGGAATTCTG GTAYTTRGCN ATGAC 



(2) INFORMATION FOR SEQ ID NO:5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 base pairs 

(B) TYEE.: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii> MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 5 : 
GGGAATTCTG GTAYCTNAAR GCNATGAC 



(2} INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 
(a) LENGTH: a amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6.: 



1 



5 



Asp Gin Glu Val Pro Glu Lys Pro 
1 5 
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(2) INFORMATION FOR SEQ ID MO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 

(B) TYPE : nucleic acid 

(C) STRANDBDNSSS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : CDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7 
GAYCARGARG TNCCDGARAA RCC 



(2) INFORMATION FOR SEQ ID NO : 8 : 

<i> SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amine acids 

(B) TYPE : amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: ixctsiTLal 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 8 

Tyr lie Leu Tyr Cys Glu Gly 
1 5 



(2) INFORMATION FOR SEQ ID NO : 9 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
<D ) TOPOLOGY ; 1 inear 

(ii) MOLECULE TYPE: CDNA 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9 
TACATTCTNT AYTGTGARGG 



(2} INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: S amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(v) FRAGMENT TYPE: internal 
(xi) SEQUENCE DESCRIPTION: SEQ IB NO: 10: 

Met lie Leu Lys Ala Gin Lys Gly 



(2) INFORMATION FOR SEQ ID NO ill: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 
GGGGATCCYT TYTGNGCYTT YAADATCAT 
(2) INFORMATION FOR SEQ ID NO : 12 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iv) ANTI SENSE : yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12: 
GGGGATCCYT TYTGNGCYTT YAGDATCAT 



(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) type: nucleic acid 
<C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii] MOLECULE TYPE: cDNA 
(iv) ANTI SENSE : yes 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 



1 



5 



GGGGATCCYT CACARTAYAA DATRTA 



26 
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(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid . 

(C) STRAND EDNESS r single 
CD) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 

(iv) ANTI SENSE ; yes 

(xi> SEQUENCE DESCRIPTION: SEQ ID NO : 14 
GGGGATCCYT CACARTANAG DATRTA 



(2) INFORMATION FOR SEQ ID NO: 15: 
(i) SEQUENCE CHARACTERISTICS: 

(a) length: 7 amino acids 
(B) TYPE.: amino acid 
(D ) TOPOLOGY : 1 iaear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE,: internal 



(tH ) SEQUENCE DESCRIPTION: SEQ ID NO: 15 

Gly Gin Arg Val Val Phe lie 
1 5 



(2) INFORMATION FOR SEQ ID NO; 16: 

<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 
(C> STRANDEDNESS: single 
(D) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16 
GGGCTCGAGG CCAGCGTGTC GTGTTCATC 
(2} INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : peptide 
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(v) FRAGMENT TYPE: internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17 

Gin Fro Ser Pro val Arg Asp 
1 5 



(2) INFORMATION FOR SEQ ID NO: IB: 

<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE : nucleic acid 

(C) STRANDEDENESS : single 

(D) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: CDNA 



(ad) SEQUENCE DESCRIPTION* SEQ ID NO: 18 
GGGCTCGAGC AGCCGTCCCC GGTGAGGGAC 



(2) INFORMATION FOB SEQ XD NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 ami no acids 

(B) TYPE : amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE.; int&rjial 



{x±) SEQUENCE DESCRIPTION: SEQ ID NO: 19 

Gin Glu Leu Ala Glu Asp Phe 
1 5 



(2) INFORMATION TOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNES S : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 



(xi) SEQUENCE DESCRIPTION: SEO ID NO:20 
CARGARGCNC TDGARGAYTT 
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(2} INFORMATION FOR SEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS r 
(A) LENGTH: 34 base pairs 
<B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE; cDNA 
(iv) ANT I SENSE : yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
GGGGAGATCT CGAGAGGAAG CTGCGGCCGC TGCA 34 

(2) INFORMATION FOR SEQ ID NO: 22,- 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH.: 58 base pairs 

(B) TYPE: nucleic acid 
fC) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : cDNA 

(iv) ANTISENSE: yes 

(?ti) SEQUENCE DESCRIPTION: SEQ ID NO .-2.2: 
CGAATACGAC TCACTATAGG AAGCTGCGGC CGCTGCAGTA CTTTTTTTTT TTTTTTTT 58 

(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY - l inear 

(ii) MOLECULE TYPE: CDNA 
(iv) ANTISENSE: yes 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 
CGAATACGAC TCACTATAGG 



20 
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(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 
(iv) ANTI SENSE : yes 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24 
CCTAGGAGGA AGCTGCGGCC GCTGCA 



(2) INFORMATION FOR SEQ ID NO: 25: 

(i) SEQUENCE CHARACTERISTICS: 
<A) LENGTH.: 20 base pairs 
<B) TYPE; nucleic acid 
{ C ) STRANDEDNES S : s ingle 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 25 
GGGTCTAGAG GTACCGTCCG 



(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 
<C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 6 
GGGTCTAGAG GTACCGTCCG ATCGATCATT 



(2) INFORMATION FOR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 base pairs 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS t single 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: cDNA 
(iv) ANTI SENSE : yes 



<xi) SEQUENCE DESCRIPTION: SEQ ID NO:27: 
AATGATCGAT GCT 



(2) INFORMATION FOR SEQ ID NO:29: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

<v> FRAGMENT TYPE; internal 



<3ci> SEQUENCE DESCRIPTION: SEQ ID NO : 28 

Lys Trp Tyr lot Lys Ala Met Tnr Ala Asp 
1 S 10 



(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 3 0 base pairs 
<B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii> MOLECULE TYPE: cDNA 

(xi> SEQUENCE DESCRIPTION: SEQ ID NO: 29 
AARTGGTAYC TNAARGCNAT GACAGCAGAC 



(2) INFORMATION FOR SEQ ID NO:3Q: 

(i> SEQUENCE CHARACTERISTICS: 

(A) length ; 7 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: peptide 

<v) FRAGMENT TYPE; internal 



(xi> SEQUENCE DESCRIPTION; SEQ ID NO: 30 

Gin Gin Val Pro Glu Lys Pro 
1 5 
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(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 9 base pairs 

(B) TYPE: nucleic acid 
<C) STRAND EDNESS : single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iv) ANTI SENSE : yes 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31 
GGGGATCCAG GCTTCTCAGG CACCTCCTG 



(2) INFORMATION FOR SEQ ID NO; 32: 

<i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
CD) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 32 

Asp Ser Val Thr Pro Met 
1 5 



(2) INFORMATION FOR SEQ ID NO: 33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 base pairs 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 
(iv) ANTI SENSE : yes 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33 
GGGGATCCAT GGGAGTCACT GAGTC 
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(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH : 8 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34 
Met Lys Thr Leu Leu Leu Thr He 

1 5 



(2) INFORMATION FOR. SEQ ID NO: 35: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 base pairs 

<B) TYPE: nucleic acid 

(C) S TKANPKDNES S ; single 

(D) TOPOLOGY : 1 iTTFrrr 

(ii) MOLECULE TYPE.; cDNA 



(xi) SEQUENCE DESCRIPTION^ SEQ XD NO: 35 
CCTCGAGATG AAGACCCTGC TCCTCACCAT C 



(2) INFORMATION FOR SEQ ID NO:36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iv> ANTISENSE: yes 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 36 
GGGAGATCTC AGAGGGTCAT GGAGCTGCTG CCC 



(2) INFORMATION FOR SEQ ID NO^*?: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

( C) STRAND EDNESS : s ingle 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: cDMA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:37 
CCCTCGAGGA CACTGTGGCT GTGTCAGGGA AATGG 

(2) INFORMATION FOR SEQ ID NO: 38; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND ED NESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO; 38 
COTGAGAAGC CTGACTCA 



( 2 ) INFORMATION FOR SEQ XD NO : 39 : 

( i ) SEQUENCE rrra .'p \c u r k ^ t fi TTr.q : 

(A) LENGTH; 21 base pairs 

(B) TYPE: nucleic acid. 

(C) STRANDEDNESS : single 

( D ) TOPOLOGY : linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ- ID NO; 39 
ACTGCATACG AGGGCCAGCG T 



(2) INFORMATION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 9 base pairs 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4 0 
GGOAATTCCA GCCGTCCCCG GTGAGGGAC 
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(2) INFORMATION FOR SEQ ID NO: 41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
CD) TOPOLOGY: linear 

MOLECULE TYPE z cDNA 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NOt4 
ATCACCATGC TOACAAATGG T 



(2) INFORMATION FOR SEQ ID NO: 42: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 
<C) STRANDEDNESS : single 
(D) TOPOLOGY: linear 

ixx) MOLECULE TYPE : CDNA 

<iv) ANTTSEN3E; yes 



Caci) SEQUENCE DESCRIPTION: SEQ ID NO : 4 
AATCTCCTGG TTCAATCCTT T 



(2.3 INFORMATION FOR SEQ ID NO : 43: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iv) ANT I SENSE : yes 



<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 
ACGCTGGCCC TCGTATGCAG T 



(2) INFORMATION FOR SEQ ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 5 basft pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: CDMA 
(±v) ANTI SENSE : yes 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 
GGGGATCCAT GGGAGTCACT QAGTC 



(2) INFORMATION FOR SEQ ID NO: 45: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDMESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE; cDNA 
Civ) ANTI SENSE : yes 



(xi) SEQUENCE DESCRXPTION: SEQ ID NO: 45: 
OTGCAGGACC ACCGTGHTGT T 



(2) INFORMATION FOR SEQ ID NO: 46: 

(1) SEQUENCE CHARACTERISTICS: 

<A) LENGTH: 10 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46: 

Glu Phe Asp Thr Val Ala Val Ser Gly Lys 
15 10 



(2> INFORMATION FOR SEQ ID NO: 47; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 base pairs 

(B) TYPE: nucleic acid 

(C) 3TRANDEDNESS : single 

(D) TOPOLOGY i linear 

(ii> MOLECULE TYPE: cDNA 
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<xi) SEQUENCE DESCRIPTION: SEQ ID NO:4 
GGAATTCGAC ACTGTGGCTG TGTCAGGGAA A 



(2) INFORMATION FOR SEQ ID NO: 48: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE : amino acid 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48 

Glu Phe Ser Arg Ala Lys Gly 
1 5 



(2) INFORMATION FOR SEQ ID NO; 49; 

(i) SEQUENCE CHAR A ( ri'KKTSTlCS : 
(AJ LENGTH-- 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE; CDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49 
GAGTTCTCAA GAGCCAAAGG AT 



(2) INFORMATION FOR SEQ ID NO; 50: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: cDNA 
(iv) ANTISENSE: yes 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50 
ATCCTTTGGC TATTGAGAAC TC 
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(2) INFORMATION FOR SEQ ID NO: 51: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : S ±ngl e 
CD) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 

(iv> ANTISENSE: yes 



(xi) SEQUENCE DESCRIPTION; SEQ ID N0:51: 
GQGAGATCTA CTGTCCTCCT GGAGAGCAGG T 31 



(2) INFORMATION FOR SEQ ID NO; 52: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH.: 7 amino acids 

(B) TYPE: amino acid 
CD) TOPOLOGY: linear 

Cii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



(.ad.) SEQUENCE DESCRIPTION : SEQ ID NO: 52: 

Thr Cys Ser Pro Gly Gly Gin 
1 5 



(2) INFORMATION FOR SEQ ID NO: 53: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amine acids 

(B) TYPE: amino acid 
<D) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53: 

Met Gly His His His His His His Glu Phe Asp Thr Val Ala Val 
15 10 15 
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(2) INFORMATION FOR SEQ ID NO:54: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 37 base pairs 
{B> type: nucleic acid 

(C) STRAND EDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54: 
CCCCTCGAGC CACATGAAGA CCCTGCTCCT C AC CATC 3 7 



(2) INFORMATION FOR SEQ ID NO: 55: 

U) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 2 7 amino acids 

(B) TYPE; amino acid 
(D) TOPOLOGY: linear 

(ii} MOLECULE TYPE: peptide 

tv) FRAGMENT TYPE: internal 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 55: 

Glu Phe Ser Arg Ala Asn Lys Gly Leu Asa Gin Glu lie Leu Glu Leu 
1 5 10 15 

Ala Gin Ser Glu Thr Cys Ser Pro Gly Gly Gin 
20 25 



(2) INFORMATION FOR SEQ ID NO: 56: 
<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 78 base pairs 

(B) TYPE; nucleic acid 
{C> STRANDEDNESS : single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:56: 
GAATTCTCAA GAGCCAAAGG ATTGAACCAG GAGATTTTGG AACTCGCGCA GAQCGAAACC 60 



TGCTCTCCAG GAQGACAG 



78 



8-507436 



(2) INFORMATION FOR SEQ ID NO: 57: 

(i) SEQUENCE CHARACTERISTICS; 

{A) LENGTH ; 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

fii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57; 
GGGAATTCTC AAGAGCCAAA AGGATT 



(2) INFORMATION FOR SEQ ID NO : 58 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

( B ) TYPE r amino acid. 
(D) TOPOLOGY: linear 

( i i ) MOLECULE TYPE : peptide 

(v) FRAGMENT TYPE : internal 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 58: 

Glu Thr Cys Ser Pro Gly Gly Gin His His Hie Kia His His 
1 5 10 



£2} INFORMATION FOR SEQ ID NO: 59 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 52 base pairs 

(B) TYPE: nucleic acid 

(C) ST RAND ED NESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iv) ANTISENSE: yes 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59: 
TTTAGATCTA GTGGTGGTGG TGGTGGTGCT GTCCTCCTGG AGAGCAGGTT TC 52 



(2) INFORMATION FOR SEQ ID NO: 60: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(ii> MOLECULE TYPE: cDNA 
(iv) ANTISENSE: yes 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60: 
TTTAGATCTA GTGGTGGTGG TGG 23 



(2) INFORMATION FOR SEQ ID NO: 61: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 5 amino acids 

(B) TYPE: amino acid 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE; internal 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 61; 

Asp Thr Val Ala Val Ser Gly Lys Txp Tyr Leu Lys Ala Met Thr Ala 

1 5 ID 15 

Asp Gin Glu Val Pro Glu Lys Pro Asp Ser Val Thr Pro Met lie Leu 
20 25 30 

Lys Ala Gin Lys Gly Gly Asn Leu Glu Ala Lys He Thr Met Leu Thr 
35 40 45 

Asn Gly Gin Cys Gin Asia lie Thr Val Val Leu His Lys Thr Ser Glu 
50 55 60 

Pro Gly Lys Tyr Thr Ala Tyr Glu Gly Gin Arg Val Val Phe He Gin 
65 70 75 80 

Pro Ser Pro Val Axg Asp Arg Tyr He Leu Tyr Cys Glu Gly Asp Leu 
85 SO 95 

Leu Pro Gin Ala His Leu Lou His Pro Ser Cys Hie His His Ser Leu 
100 105 110 

Leu Gin Ala His His Arg Leu Leu Leu Pro His Lys Lys Leu Leu Gin 
115 120 125 

Gly Asp Pro Cys Val Ala Gin Trp Phe Ser Ala Cys Leu Gly Leu Arg 
130 135 140 

Ala 
14 5 
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(2) INFORMATION FOR SEQ ED NO: 62: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH r 144 amino acids 
<B) TYPE: amino acid 
(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62: 

Asp Thr Val Ala Val Ser Gly Lys Trp Tyr Leu Lys Ala Met Thr Ala 
15 10 15 

Asp Gin Glu Val Pro Glu Lys Pro Asp Ser Val Thr Pro Met lie Leu 
20 25 30 

Lys Ala Gin Lys Gly Gly Asn Leu Glu Ala Lys lie Thr Met Leu Thr 
35 4 0 4 5 

Asn Gly Gin Cys Gin Asn lie Thr Val Val Leu His Lys Thr Ser Glu 
50 55 60 

Pro Gly Lys Tyr Thr Ala Tyr- Glu Gly Gin Arg Val Val Ehe lie Gin 
65 70 75 80 

Pro Ser Pro Val Arg Asp His Tyr lie Leu Tyr Cys Glu Gly Glu Leu 
85 90 95 

His Gly Arg Gin lie Arg Met Ala Lys Leu Leu Gly Arg Asp Pro Glu 
100 105 110 

Gin Ala His His Arg Leu Leu Leu Pro His Lys Lys Leu Leu Gin Gly 
115 120 125 

Asp Pro Cys Val Ala Gin Trp Phe Ser Ala Cys Leu Gly Leu Arg Ala 
130 135 140 



(2) INFORMATION FOR SEQ ID NO: 63: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 98 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:63: 

Pro Glu Lys Pro Asp Ser Val Thr Pro Met He Leu Lys Ala Gin Lys 
15 10 15 
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Gly Gly Asn Leu Glu Ala Lys lie Thr Met Leu Thr Asn Gly Gin Cys 
20 25 30 

Gin Asn He Thr Val Val Leu His Lys Thr Ser Glu Pro Gly Lys Tyr 
35 40 45 

Thr Ala Tyr Glu Gly Gin Arg Val Val Phe He Gin Pro Ser Pro Val 
50 55 60 

Arg Asp His Tyr He Leu Tyr Cys Glu Gly Glu Leu His Gly Arg Gin 
65 70 75 80 

He Arg Met Ala Lys Gly Leu Asn Gin Glu He Leu Glu Leu Ala Gin 
85 90 95 

Ser Glu Thr Cys Ser Pro Gly Gly Gin 
100 105 



(2) INFORMATION FOR SEQ ID NO: 64: 

( i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH; ll amino acids 

(B) TYPE: amino acid. 
(D } TOPOLOGY : 1 irm^ar 

<ii) MOLECULE TTPE; pep.Ci.de 

(v) FRAGMENT TYPE; internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64: 

Met Ala Lys Leu Leu Gly Arg Asp Pro Glu Gin 
1 5 10 

{2\ INFORMATION" FOR SEQ ID NO: 65: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 38 amino acids 

(B) TYPE: amino acid 
(D ) TOPOLOGY : 1 i near 

(ii > MOLECULE TYPE; peptide 

(v) FRAGMENT TYPE: internal 

(Xi) SEQUENCE DESCRIPTION; SEQ ID NO; 65; 

Met Ala Lys Leu Leu Gly Arg Asp Pro Glu Gin Ser Gin Glu Ala Leu 
15 10 15 

Glu Asp Phe Glu Phe Ser Ala Lys Gly Leu Asn Gin Glu He Leu Glu 
20 25 30 



Leu Ala Gin Ser Glu Thr 
35 
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(2) INFORMATION FOR SEQ ID NO: 66: 

<i> SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 
<D> TOPOLOGY: linear 

(ii> MOLECULE TYPE: peptide 

<v) FRAGMENT TYPE; internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO;66: 

Asp Pro Glu Gin Ser Glu Glu Ala 
1 5 

(2) INFORMATION FOR SEQ ID NO: 67: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 791 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE : cDNA 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 135.. 734 



(ix) FEATURE: 

(A) NAME /KEY: mat__peptide 

(B) LOCATION: 253.-734 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 67: 

AGAGCTGGAC CCGTGTGTGT GCTGGCCAAT GAGCCCTGGA GGGTCCGGCT CCAGAGTACC 60 

CTCTTGGCAC AGGGCCGAGT CCATCGGGAC AGATGAACCT AGAGGACTCC ACTGCCCTCC 12 0 

CATCCACGGG GCCGGGTCAC CAGACTCTGC AAGTCTCCAG CTGTCGCCAA AC C C AG AC AG 18 0 

AAGGTGCTGT GGAC ATG CAG CTC CTA CTG CTG ACC GTG GGC CTG GCA CTG 230 
Met Gin Leu Leu Leu Leu Thr Val Gly Leu Ala Leu 
-19 -15 -10 

ATC TGT GGC CTC CAG GCT CAG GAG GGA AAC CAT GAG GAG CCC CAG GGA 278 
He Cys Gly Leu Gin Ala Gin Gin Gly Asn His Glu Glu Pro Gin Gly 
-5 1 5 

GGC CTA GAG GAG CTG TCT GGG AGG TGG CAC TCC GTT GCC CTG GCC TCC 326 
Gly Leu Glu Glu Leu Ser Gly Arg Trp His Ser Val Ala Leu Ala Ser 
10 15 20 25 
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AAC AAG TCC GAT CTG ATC AAA CCC TGG GGG CAC TTC AGG GTT TTC ATC 3 74 

Asn Lys Ser Asp Leu lie Lys Pro Trp Gly His Phe Arg Val Phe Xle 
30 35 40 

CAC AGC ATG AGC GCA AAG GAC GGC AAC CTG CAC GGG GAT ATC CTT ATA 422 
Mis Ser Met Ser Ala Lys Asp Gly Asn Leu His Gly Asp lie Leu lie 
45 SO 55 

CCG CAG GAC GGC CAG TGC GAG AAA GTC TCC CTC ACT GOG TTC AAG ACT 470 
Pro Gin Asp Gly Gin Cys Glu Lys Val Ser Leu Thr Ala Phe Lys Thr 
60 65 70 

GCC ACC AGC AAC AAA ITT GAC CTG GAG TAC TGG GGA CAC AAT GAC CTG 518 
Ala Thr Ser Asn Lys Phe Asp Leu Glu Tyr Trp Gly His Asn Asp Leu 
75 60 85 

TAC CTG GCA GAG GTA GAC CCC AAG AGC TAC CTG ATT CTC TAC ATG ATC 566 
Tyr Leu Ala Glu Val Asp Pro Lys Ser Tyr Leu lie Leu Tyr Met lie 
90 95 100 105 

AAC CAG TAC AAC GAT GAC ACC AGC CTG GTG GCT CAC TTG ATG GTC CGG 614 
Asn Gin Tyr Asn Asp Asp Thr Ser Leu Val Ala His Leu Met Val Arg 
110 115 120 

GAC CTC AGC AGG CAG CAG GAC TTC CTG CCG GCA TTC GAA TCT GTA TGT 662 
Asp Leu Ser Arg Gin Gin Asp Phe lieu Pro Ala Phe Glu Ser Val Cys 
12 5 130 135 

GAA GAC ATC .GGT CTG CAC AAG GAC CAG ATT GTG GTT CTG AGC GAT GAC 7.10 
Glu Asp lie Gly L*eu His Lys Asp Gin He Val Val Leu Sex Asp Asp 
140 145 150 

GAT CGC TGC CAG GGT TCC AGA GAC TAGGGC CTC A GCCACGCAGA GAGCCAAGCA 764 
Asp Arg . Cys Gin Gly Ser Arg Asp 
155 16 0 

GCAGGATCTC ACCTGCCTGA GTACGGT 791 



<2) INFORMATION FOR SEQ ID NO; 68: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 180 amino acids 

( B) TYPE: amino acid 
IV) TOPOLOGY: linear 

<ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68: 

Met Gin Leu Leu Leu Leu Thr Val Gly Leu Ala Leu lie Cys Gly Leu 
-19 - -15 -10 -5 

Gin Ala Gin Glu Gly Asn His Glu Glu Pro Gin Gly Gly Leu Glu Glu 

15 10 



Leu Ser Gly Arg Trp His Ser Val Ala Leu Ala Ser Asn Lys Ser Asp 

15 20 25 
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Leu lie Lys Pro Trp Gly His Phe Arg Val Phe lie His Ser Met Ser 
30 35 40 45 

Ala Lys Asp Gly Asn Leu His Gly Asp He Leu lie Pro Gin Asp Gly 
50 55 60 

Gin Cys Glu Lys Val Ser Leu Thr Ala Phe Lys Thr Ala Thr Ser Asn 
65 70 75 

Lys Phe Asp Leu Glu Tyr Trp Gly His Asn Asp Leu Tyr Leu Ala Glu 
60 65 90 

Val Asp Pro Lys Ser Tyr Leu He Leu Tyr Met He Asn Gin Tyr Asn 
95 100 105 

Asp Asp Thr Ser Leu Val Ala His Leu Met Val Arg Asp Leu Sex Arg 
ilO 115 120 125 

Gin Gin Asp Phe Leu Pro Ala Phe Glu Ser Val Cys Glu Asp He Gly 
130 135 140 

Leu m Lys Asp Glxi lie Val Val Leu Ser Asp Asp Asp Arg Cys Gin 
145 150 155 

Gly Ser Arg Asp 

rso 

(2} INFORMATION FOR SEQ ID NO: 69: 

(i) SEQUENCE CHARACTERISTICS-: 

(A) LENGTH: 793 base pairs 

(B) TYPE: nucleic acid 
<C) STRANDEDNESS: single 
<D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: CDNA 



(ix) FEATURE: 

(A) NAME /KEY: CDS 

(B) LOCATION; 3.. 533 



(xi ) SEQUENCE DESCRIPTION : SEQ ID NO : € 9 : 

AC AGC ACC TTC TGT CTG GGT TTG GCA CTG ATC TGT GGC CTC CAG GCT 47 
Ser Thr Phe Cys Leu Gly Leu Ala Leu He Cys Gly Leu Gin Ala 
1 5 10 15 

CAG GAG GGA AAC CAT GAG GAG CCC CAG GGA GGC CTA GAG GAG CTG TCT 95 
Gin Glu Gly Asn His Glu Glu Pro Gin Gly Gly Leu Glu Glu Leu Ser 
20 25 30 

GGG AGG TGG CAC TCC GTT GCC CTG GCC TCC AAC AAG TCC GAT CTG ATC 143 
Gly Arg Trp His Ser Val Ala Leu Ala Ser Asn Lys Ser Asp Leu He 
35 40 45 
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AAA CCC TGG GGG CAC TTC AGG GTT TTC ATC CAC AGC ATG AGC GCA AAG 191 
Lye Pro Trp Gly His Phe Arg Val Phe He His Ser Met Ser Ala Xiys 
50 55 60 

GAC GGC AAC CTG CAC GGG GAT ATC CTT ATA CCG CAG GAC GGC CAG TGC 239 
Asp Gly Asn Leu His Gly Asp He Leu He Pro Gin Asp Gly Gin Cys 
65 70 75 

GAG AAA GTC TCC CTC ACT GCG TTC AAG ACT GCC ACC AGC AAC AAA TTT 287 
Glu Lys Val Ser Leu Thr Ala Phe Lys Thr Ala Thr Ser Asn Lys Phe 
80 65 90 95 

GAC CTG GAG TAC TGG GGA CAC AAT GAC CTG TAC CTG GCA GAG GTA GAC 335 
Asp Leu Glu Tyr Trp Gly His Asn Asp Leu Tyr Leu Ala Glu Val Asp 
100 105 HO 

CCC AAG AGC TAC CTG ATT CTC TAC ATG ATC AAC CAG TAC AAC GAT GAC 383 
Pro Lys Ser Tyr Leu lie Leu Tyr Met lie Asia Gin Tyr Asn Asp Asp 
115 120 125 

ACC AGC CTG GTG GCT CAC CTG ATG GTC CGG GAC CTC AGC AGG CAG CAG 431 
Thr Sex Leu Val Ala His Leu Met Val Arg Asp Leu Ser Arg Gin Glu 
130 135 140 

GAC TTC CTG CCG GCA TTC GAA TCT GTA TGT GAA GAC ATC GGT CTG CAC 479 
Asp Phe T.f»n Pro Ala Phe Glxi Sex Val Cys Gl u Asp He Gly Leu H±s 
145 130 155 

AAG GAC CAG ATT GTG GTT CTG AGC GAT GAC GAT CGC TGC CAG GGT TCC 527 
Lys Asp Gin lie Val Val Leu Ser Asp Asp Asp Arg Cys Glu Gly Ser 
ISO 16S 170 175 

AGA GAC TAGGGCCTCA GCCTACGCAG AG AGC C AAG C AGCAGGATCT CACCTGCCTG 583 
Arg Asp 

AGG ACT C A GA C CT AT AGG C T CGGGG GACAC CGTACTCAGC TCTGCGTCCC TCTCTG CGAA 643 

CCCTCCAGGT GATCCCAGCA ACAACACCCA CCTGNGCTTC CATGTGCGGN CCT3TCCAGC 703 

CTGCGCCCAC TCCCTGCCTG GGCAGCCACA CACTCCCCAG CCCCCTGCTA TGGTCCCTCC 763 

TCGCATAATA AAG GAC ATT C CGTTCAAAAA 793 



(2) INFORMATION FOR SEQ ID NO: 70: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 177 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70: 



Ser Thr Phe Cys Leu Gly Leu Ala Leu He Cys Gly Leu Gin Ala Gin 
15 10 15 
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Glu Gly Asn His Glu Glu Pro Gin Gly Gly Leu Glu Glu Leu Ser Gly 
20 25 30 

Arg Trp His Ser Val Ala Leu Ala Ser Asn Lys Ser Asp Leu lie Lys 
35 40 45 

Pro Trp Gly His Phe Arg val Phe He His Ser Met Ser Ala Lys Asp 
50 55 60 

Gly Asn Leu His Gly Asp lie Leu He Pro Gin Asp Gly Gin Cys Glu 
65 70 75 80 

Lys Val Ser Leu Thr Ala Phe Lys Thr Ala Thr Ser Asn Lys Phe Asp 
85 90 95 

Leu Glu Tyr Trp Gly His Asn. Asp Leu Tyr Leu Ala Glu Val Asp Pro 
100 105 HO 

Lys Ser Tyr Leu He Leu Tyr Met He Asn Gin Tyr Asn Asp Asp Thr 
115 120 125 

Ser Leu Val Ala eH g Leu Met Val Arg Asp Leu Ser Arg Gin Gin Asp 
130 135 140 

Phe Leu Pro Ala Phe Glu Sejr Val Cys Glu Asp He Gly Leu His Lys 
145 1 150 15 5 ISO 

Asp Gin He Val Val Leu Ser Asp Asp Asp Arg Cys Gin Gly Ser Arg 
165 170 17S 

Asp 



(2) INFORMATION FOR SEQ ID NO:71t 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 774 base pairs 

(B) TYPE; nucleic acid 

( C ) STRANDEDNESS : S ingle 

(D) TOPOLOGY: linear 

Cii) MOLECULE TYPE: CDNA 



(IX) FEATURE: 

(A) NAME/KEY: CDS 
{&) LOCATION: 1. .537 



<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 71: 

CAS CTC CTA CTG CTG ACC GTG GGC CTG GCA CTG ATC TGT GGC CTC CAG 48 
Gin Leu Leu Leu Leu Thr Val Gly Leu Ala Leu He Cys Gly Leu Gin 
1 5 10 15 

GCT CAG GAG GGA AAC CAT GAG GAG CCC CAG GGA GGC CTA GAG GAG CTG 96 
Ala Gin Glu Gly Asn His Glu Glu Pro Gin Gly Gly Leu Glu Glu Leu 
20 25 30 
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TCT GGG AGG TGG CAC TCC GTT GCC CTG GCC TCC AAC AAG TCC GAT CTG 144 
Ser Gly Arg Trp His Ser Val Ala Leu Ala Ser Asn Lys Ser Asp Leu 
35 40 45 

ACC AAA CCC TGG GGG CAC TTC AGG GTT TTC ATC CAC AGC ATG AGC GCA 192 
Thr Lys Pro Trp Gly His Phe Arg Val Phe lie His Ser Met Ser Ala 
50 55 60 

AAG GAC GTC AAC CTG CAC GGG GAT ATC CTT ATA CCG CAG GAC GGC CAG 240 
Lys Asp Val Asn Leu His Gly Asp Tie Leu lie Pro Gin Asp Gly Gin 
65 70 75 80 

TGC GAG AAA GTC TCC CTC ACT GCG TTC AAG ACT GCC ACC AGC AAC AAA 288 
Cys Glu Lys Val Ser Leu Thr Ala Phe Lys Thr Ala Thr Ser Asn Lys 
85 90 95 

TTT GAC CTG GAG TAC TGG GGA CAC AAT GAC CTG TAC CTG GCA GAG GTA 336 
Phe Asp Leu Glu Tyr Trp Gly His Asn Asp Leu Tyr Leu Ala Glu Val 
100 105 HO 

GAC CCC AAG AGC TAC CTG ATT CTC TAC ATG ATC AAC CAG TAC AAC GAT 384 
Asp Pro Lys Ser Tyr Leu He Leu Tyr Met lie Asn Gin Tyr Asn Asp 
115 120 125 

GAC ACC AGC CTG GTG GCT CAC CTG ATG GTC CGG GAC CTC AGC AGG CAG 432 
Asp Thr Ser Leu Val Ala B±a Leu Met Val Arg Asp Leu Ser Arg Gin 
X30 1*5 140 

CAG GAC TTC CTG CCG GCA TTC GAA TCT GTA TGT GAA GAC ATC GGT CTG 480 
Gin Asp Phe Leu Pro Ala Phe Glu Ser Val Cys Glu Asp He Gly Leu 
145 150 155 " 1^0 

CAC AAG GAC CAG ATT GTG GTT CTG AGC GAT GAC GAT CGC TGC CAG GGT 528 
His Lys Asp Gin He val Val Leu Ser Asp Asp Asp Arg Cys Gin Gly 
165 17 0 175 

TCC AGA GAC TAGGGCCTCA GCCCACGCAG AG AGCCAAG C AGCAGGATCT 577 
Ser Arg Asp 

CACCTGCCTG AGGACTCAGA C CT AT AGG C T CGGGGGACAC CGTACTCAGC TCTGCGTCCC 637 

TCTCTGCGAA CCCTCCAGGT GATCCCAGCA ACAACACCCA CCTGCGCTTC CATGTGCGGC 6 97 

CCTGTCCAGC CTGCGCCCAC TCCCTGCCTG GGCAGCCACA CACTCCCCAG CCCCCTGCTA 757 

TGGTCCCTCC TCGCATA 774 



(2) INFORMATION FOR. SEQ ID NO: 72: 

(i) SEQUENCE CHARACTERISTICS : 

(a) LENGTH: 17 9 amino acids 
(B) TYPE: amino acid 
(D ) TOPOLOGY : linear 



(ii) MOLECULE TYPE: protein 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 72: 

Gin Leu l*eu Leu Leu Thr Val Gly Leu Ala Leu He Cys Gly Leu Gin 
15 10 15 

Ala Gin Glu Gly Asn His Glu Glu Pro Gin Gly Gly Leu Glu Glu Leu 
20 25 30 

Ser Gly Arg Trp His Ser Val Ala Leu Ala Ser Asn Lys Ser Asp Leu 
35 40 45 

Thr Lys Pro Trp Gly His Phe Arg val Phe He His Ser Met Ser Ala 
50 55 SO 

Lys Asp Val Asn Leu His Gly Asp lie Leu He Pro Gin Asp Gly Gin 
65 70 75 80 

CVS Glu Lys Val Ser Leu Thr Ala Phe Lys Thr Ala Thr Ser Asn Lys 
85 30 95 

Phe Asp Leu Glu Tyr Trp Gly His Asn Asp Leu Tyr Leu Ala Glu Val 
100 105 HO 

Asp Pro Lys Ser Tyr Leu He Leu Tyr Met He Asn Gin Tyr Asn Asp 
XX5 120 12 5 

Asp Tnr Ser Leu Val Ala His Leu Met Val Arg Asp Leu Ser Arg Gin 
13 0 135 140 

Gin Asp Piie Leu Pro Ala Phe Glu Ser Val CyS Glu Asp He Gly Leu 
145 150 IS 5 16.D 

His Lys Asp Gin He Val val Leu Ser Asp Asp Asp Arg Cys Gin Gly 
165 170 175 

Ser Arg Asp 



(2) INFORMATION FOR SEQ ID NO: 73: 

(i) SEQUENCE CHARACTERISTICS r 

(A) LENGTH: 996 base pairs 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS : single 
(D> TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:73: 
AGAGCTGGAC CCGTGTGTGT GCTGGCCAAT GAGCCCTGGA GGGTCCGGCT CCAGAGTACC 
CTCTTGG CAC AGGGCCGAGT CCATCGGGAC AGATGAACCT AGAGGACTCC ACTGCCCTCC 
CATCCACGGG GCCGGGTCAC CAGACTCTGC AAGTCTCCAG CTGTCGCCAA ACCCAGACAG 
AAGGTGCTGT GGACATGCAG CTCCTACWGC ACYKWCYGTC TGGGYYTGGC ACTGATCTGT 
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GGCCTCCAGG CT CAGGAGGG AAACCATGAG GAGCCCCAGG GAGGCCTAGA GGAGCTGTCT 300 

GGGAGGTGGC ACTCCGTTGC CCTGGCCTCC AACAAGTCCG ATCTGAYCAA ACCCTGGGGG 360 

CACTTCAGGG TTTTCATCCA CAGCATGAGC GCAAAGGACG KCAACCTGCA CGGGGATATC 42 0 

CTTATACCGC AGGACGGCCA GTGCGAGAAA GTCTCCCTCA CTGCGTTCAA GACTGCCACC 480 

AGCAACAAAT TTGACCTGGA GTACTGGGGA CACAATGACC TGTACCTGGC AGAGGTAGAC 540 

CCCAAGAGCT AC CTGATTCT CTACATGATC AACCAGTACA ACGATGACAC CAGCCTGGTG 600 

GCTCACYTGA TGGTCCGGGA CCTCAGCAGG CAGCAGG ACT TCCTGCCGGC ATTCGAATCT 660 

GTATGTGAAG ACATCGGTCT GCACAAGGAC CAGATTGTGG TTCTGAGCGA TGACGATCGC 72 0 

TGCCAGGGTT CCAGAGACTA GGGCCTCAGC CY AC G GAGAG AGCCAAGCAG CAGGATCTCA 78 0 

CCTGCCTGAG GACTCAGACC TAT AG GC T CG GKGGACACCG TACTCAGCTC TGCGTCCCTC 840 

TCTGCGAACC CTCCAGGTGA TCCCAGCAAC AACACCCACC TGCGCTTCCA TGTGCGGCCC 900 

TGTCCAGCCT GCGCCCACTC CCTGCCTGGG CAGCCACACA CTCCCCAGCC CCCTG CTATG 960 

GTCCCTOCTC GCATAATAAA GGACATTCCG TTCAAAAA 398 

(2) IHFORMATXON FOR SBQ TD NO: 74: 

(i) SEQUENCE CHARACTERISTICS; 

<A> LENGTH: 30 base pai rs 
(B) TYPE: nucleic acid 
<C) STRANDEDNESS: single 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: CDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74: 
GGGGGATCCC AGATCGGACT TATTGGAGGC 30 
(2) INFORMATION FOR SEQ ID NO: 75: 

<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: *27 base pairs 

(B) TYPE; nucleic acid 
{C) STRANDEDNESS : single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

fxi) SEQUENCE DESCRIPTION: SEQ ID NO: 75: 
GGGGGATCCG GAGGCCAGGG CAACGGA 2 ' 
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(2) INFORMATION FOR SEQ II) NO: 76: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 76 
GGGGGATCCA ACGGAGTGCC ACCTCCC 
(2) INFORMATION FOR SEQ ID NO : 77 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 base pairs 

(B) TYPE: nucleic acid 

( C) S TRANDEDNES S : s ingl e 
<D> TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDMA 



(3ti) SEQUENCE DESCRIPTION: SEQ ID NO: 77 
GGGGGAATTC GAGGAGCTGT CTGGGAGGTG G 
{2) INFORMATION FOR SEQ XD NO; 78: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 31 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 78 
GGGGGAATTC AGGTGGCACT CCGTTGCCCT G 
(2} INFORMATION FOR SEQ ID NO:79: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 base pairs 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:79: 
GGGGGAATTC GCCCTGGCCT CCAACAAGTC C 
(2) INFORMATION FOR SEQ ID NO:80: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 
<C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

{ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO;80: 
GGGGGAATTC GAGGGAAACC ATGAGGAGCC 
(2) INFORMATION FOR SEQ ID NO:81: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH r 21 base pairs 

(B) TYPE : nucleic acid 

( C) STRAKDEDNESS : single 
(D) TOPOLOGY: lin e a r 

<il) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 81: 
GGACTTGTTG gaggccaggg c 
(2) INFORMATION FOR SEQ ID NO : 82 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOWDGY: linear 

(ii) MOLECULE TYPE: CDNA 

(xi) SEQUENCE DESCRIPTION; SEQ ID NO: 32 
GGGGGAATTC ATCAAACCCT GGGGGCACTT 
(2) INFORMATION FOR SEQ ID NO:83: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D ) TOPOLOGY : 1 inear 
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(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:S3: 
GGGGGATCCA AGTGCCCCCA GGGTTTGAT 
(2) INFORMATION FOR SEQ ID NO: 84: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
CD) TOPOLOGY: linear 

(ii) MOLECULE TYPE; cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 84: 
CACGGGGATA TCCTTATACC 
(2 ) INFORMATION FOR SEQ ID NO : 8 5 : 

(i) SEQUENCE OESKRCTERX5TXCS : 

(A) LENGTH : 18 base pairs 

(B) TYPE; nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 85 
GTACAACGAT GACACCAG 

{2} INFORMATION FOR SEQ ID NO: 86; 

{i} SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDED NESS : single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: CDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 85 
TGTCCCCCGA GCCTAT 
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(2) INFORMATION FOR SEQ ID MO: 87: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 18 base pairs 
(B> TYPE: nucleic acid 

(C) STRAND EDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



{xi> SEQUENCE DESCRIPTION: SEQ ID NO;8*7: 
TCCATCTGCT GACCGTGG 1G 
(2) INFORMATION FOR SEQ ID NO: 86: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 38 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: li nea r 

(ii) MOLECULE TYPE ; peptide 

(v) FRAGMENT TYPE: xnt-ftrnal 



(xi) SEQUEBCE DESCRIPTION ; SEQ XD NO.:. 88.: 

Glu Gly Asn His Glu Glu Pro Gin Gly Gly Leu Glu Glu Leu Ser Gly 
15 10 15 

Arg Trp His "Ser Val Ala Leu Ala Ser Xaa Lys Ser Asp Leu lie Xaa 
20 25 30 

Pro Trp Gly His Phe Arg 
35 

(2) INFORMATION FOR SEQ ID NO: 89: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1B2 amino acids 

(B) TYPE : amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:39 : 



Met Lye Leu lie Leu Leu Leu Leu Cys Leu Gly Leu lie Leu Val Cys 
15 10 15 
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Glx Gly His Ala Glu GIu Ala Asn Ser Glu Arg Gly Asn Leu Asp Val 
20, 25 30 

Asp Lys Ijeu Asn Gly Asp Trp Phe Ser lie Val Val Ala Ser Asn Lys 
35 40 45 

Arg Glu Lys lie Glu Glu Asn Gly Ser Met Arg Val Phe Met Gin His 
50 55 60 

lie Asp Val Leu Glu Asn Ser Leu Gly Phe Lys Leu Cys lie Lys Glu 
65 70 75 80 

Asn Gly Glu Cys Arg Lys Leu Tyr Ser Val Ala Tyr Lys Thr Pro Lys 
85 90 95 

lie Gly Glu Tyr Phe Leu Glu Tyr Asp Gly Gly Asn Thr Phe Thr lie 
100 105 110 

Leu Lys Thr Asp Tyr Glu Arg Tyr Val Met Phe His Leu Val Asn Val 
115 120 125 

Asn Asn Gly Glu Ala Phe Gin Leu Met Glu Leu Tyr Gly Arg Thr Lys 
130 135 140 

Asp Leu Ser Ser Asp Lie Lys Glu Lys Phe Ala Lys Leu Cys Glu Ala 
145 ISO 155 160 

His Gly lie Thr Arg Asp Asn lie Tie Asp Leu Thr Lys Thr Asp Arg 
165 17 0 175 

Cys Leu Gin Ala Arg Gly 
iao 

(2) INFORMATION FOR SEQ ID NO: 90: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 182 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 

(±i> MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



<xi) SEQUENCE DESCRIPTION: SEQ It> NO: 90: 

Met Lys Glx Met Leu Leu Leu Leu Cys Leu Gly Leu lie Leu Val Cys 
15 10 15 

Glx Val His Ala Glu Glu Ala Ser Ser Thr Gly Arg Asn Phe Asn Val 
20 25 30 

Glu Lys He Asn Gly Glu Trp His Thr He lie Leu Ala ser Cys Lys 
35 40 45 

Arg Glu Lys lie Glu Asp Asn Gly Asn Phe Arg Leu Phe Leu Glu Gin 
SO 55 60 
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lie His Val Leu Glu Asn Ser Leu Val Leu Lys Phe His Thr Val Arg 
65 70 75 80 

Asp Glu Glu Cys Ser Glu Leu Ser Met Val Ala Asp Lys Thr Glu Lys 
85 90 95 

Ala Gly Glu Tyr Ser Val Thr Tyr Asp Gly Phe Asn Thr Phe Thr lie 
100 105 110 

Pro Lys Thr Asp Tyr Asp Asn Phe Leu Met Ala His Leu lie Asn Glu 
115 120 125 

Lys Asp Gly Glu Thr Phe Gin Leu Met Gly Leu Tyr Gly Arg Glu Pro 
130 135 140 

Asp Leu Met Ser Asp lie Lys Glu Arg Phe Ala Gin Leu Cys Glu Glu 
145 150 155 160 

His Gly lie Leu Arg Glu Asn He lie Asp Leu Ser Asn Ala Asn Arg 
165 170 175 

Cys Leu Gin Ala Arg Glu 
180 

(2) IHFOHMATICW FOR SEQ TO 5JO;91: 

<i) SEQUENCE CSSRACTEIIXSTICS : 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNKSS : single 
CD) TOPOLOGY: linear 

<ii) MOLECULE TYPE: CDJJA 



(xi) SEQUENCE DESCRIPTION; SEQ ID NO; 91: 

QGGAATTCAA TCCATCGAAG GAAG 24 

(2) INFORMATION" FOR SEQ ID NO: 92: 

(i) SEQUENCE CHARACTERISTICS : 
(A> LENGTH: 24 base pairs 
(b) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii> MOLECULE TYPE: cDMA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO;92; 
GGGAATTCAA TCGATCGAAG GAAG 



24 
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(2} INFORMATION FOR SEQ ID MO: 93: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 29 base pairs 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 93 
CGTACGGAAA GATGCTGACC CCAGATCGG 
(2) INFORMATION FOR SEQ ID NO: 94: 

<i> SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(d) topology: linear 

(ii) MOLECULE TYPE; cDFFA 



(xi) SEQUENCE DES CRIVT.I ON : SEQ ID NO: 94 
CTCTGAAAGA TGCTGACCCC AGATCGG 
(2) INFORMATION FOR SEQ ID NO: 95: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS ; single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 95 
GGGTCTAGAG GTACCGTCCG 
(2) INFORMATION FOR SEQ ID NO: 96: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE; cDNA 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 96: 
GGGTCTAGAG GTACCGTCCG ATCGTCGATC ATT 33 



(2) INFORMATION" FOR SEQ ID NO: 97: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 amino acids 

(B) TYPE : amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 97: 

Gly Arg Trp His Ser Val Ala Leu Ala Ser Lys Ser Asp 
15 10 

(2) INFORMATION FOR SEQ ID NO: 98: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH:: 47 base pairs 

(B) TYPE; nucleic acid 

(C) STRAMDEDNESS ; single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 98: 

ATCTGTGGCC TCCAGGCTCA GGAGGGAAAC CATGAGGAGC CCCAGGG 47 

(2) INFORMATION FOR SEQ ID NO: 99: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 45 base pairs 
<B) TYPE: nucleic acid 
<C) STRANDEDNESS : single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 99: 
AAACCCTGGG GGCACTTCAG GGTTTTCATC CACAGCATGA GCGCA 



45 
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(2) INFORMATION FOR SEQ ID NO: 100: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 



(xi> SEQUENCE DESCRIPTION: SEQ ID NO: 100: 
GGGCTCGAGG TCGAGTTTTT TTTTTTTTTT TTGAC 
(2) INFORMATION FOR SEQ ID NO: 101: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 base pairs 

(B) TYPE: nucleic acid 
{C) STRANDEDNESS : single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 101: 
CCGGAATTCC GG 

(2) INFORMATION FOR SEQ ID NO: 102: 

(i> SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 base pairs 

(B) TYPE: nucleic acid 
<C) STRAND EDNESS : single 
(d) topology: linear 

(ii) MOLECULE TYPE: CDNA 



(iv) ANTISENSE: yes 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:102: 
AATGATCGAT GCT 

(2) INFORMATION FOR SEQ ID NOilCa? 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
<D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE r cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 103: 
GGGGGATCCC TAGTCTCTGG AACCCTG 
(2) INFORMATION FOR SEQ ID NO: 104; 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH; 27 base pairs 

(B) TYPE r nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY; linear 

(ii) MOLECULE TYPE: cDNA 



(xd) SEQUENCE DESCRIPTION: SEQ ID NO; 104; 
GGGGAATTCG AGGGAAACCA TGAGGAG 
<2) XCCFQEEIHXiQSSr FOR S'KQ XD HO ; 10^5 : 

( i> SEQUENCE CHARACTERISTICS: 

(A) LENT3TH: 65 amino acids 

(B) TYPE; amino acid 
(D) TOPOLOGY: linear 

(ii) MDLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:105: 

Asp Thr Val Ala Val Ser Gly Lys Trp Tyr Leu Lys Ala Met Thr Ala 
15 10 IS 

Asp Gin Glu Val Pro Glu Lys Pro Asp ser Val Thr Pro Met He Leu 
20 25 30 

Lys Ala Gin Lys Gly Gly Asn Leu Glu Ala Lys lie Thr Met Leu Thr 
35 40 45 

Asn Gly Qln Cys Gin Asn He Thr Val val Leu Kls Lys Thr Ser Glu 
50 55 60 

Pro 
65 

(2) INFORMATION FOR SEQ ID NO: 106: 

(i) SEQUENCE CHARACTERISTICS: 

{A> LENGTH: S3 amino acids 
{B> TYPE: amino acid 
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( D) TOPOLOGY : 1 inear 
(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE : internal 

(xi) SEQUENCE DESCRXPTION: SEQ ID NO: 105: 

Thr Val Val Leu His Lys Thr Ser Glu Pro Gly Lys Tyr Thr Ala Tyr 
! 5 10 15 

Glu Gly Gin Arg Val Val Phe He Gin Pro Ser Pro Val Arg Asp His 
20 25 30 

Tyr He Leu Tyr Cys Glu Gly Glu Leu His Gly Arg Gin He Arg .Met 
35 40 45 

Ala Lys Leu Leu Gly 
50 

(2) INFORMATION FOR SEQ TD NO: 107: 

(i ) SEQUEEICE C TTAT? fiCTTK R T S TT CS : 

(A) LENCTS: SO aini no acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:107: 

Leu Tyr Cys Glu Gly Glu Leu His Gly Arg Gin He Arg Met Ala Lys 
1 5 10 15 

Leu Leu Gly Arg Asp Pro Glu Gin Ser Gin Glu Ala Leu Glu Asp Phe 
20 25 30 

Arg Glu Phe Ser Arg Ala LyB Gly Leu Asn Gin Glu lie Leu Glu Leu 
35 40 45 

Ala Gin Ser Glu Thr Cys Ser Pro Gly Gly Gin Xaa 
50 55 60 

(2) INFORMATION FOR SEQ ID NO: 108: 

(i) SEQUENCE CHARACTERISTICS: 

(A> LENGTH: 13 amino acids 
(B> TYPE: amino acid 
<D> TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10B: 

Gly Lys Trp Tyx Leu Lys Ala Met Thr Ala Asp Gin Glu 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 109: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 amino acids 

(B) TYPE; amino acid 
(D) TOPOIiOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE t internal 



<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10 9: 

Ala Lys lie Thr Met Leu Thr Asn Gly Gin Cys Gin Asn 
1 5 10 
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